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1. IACITOPT PABOYEM ITPOT' PAMMGBI JINCITUTL/IUHBI

1.1. O6s1acTh NpUMeHeHHUsI padoueil MPOrpaMmbI

Pabouasi mporpamma o0011ie0b6pa3oBaTe/ibHOM yueOHOM [JUCIUTUIMHBI SIB/ISIETCS YaCThIO
OCHOBHOUM 0Opa3oBarenbHOM TporpaMmbl B cootBeTcTBUM ¢ PI'OC ans crenuasbHOCTH:

44.02.02 TlpenojaBaHue B Haya/JbHbIX Kjaccax (yuWTe/b Hada/bHBIX K/IaCCOB)
(yKpymHéHHasi rTpymma creluanbHocTet  44.00.00 ITedazozuveckoe obpaszogaHue), AJisi
00y4Jaromuxcst 04HOU (hopMbI 00yUeHusl.

Pabouast mporpammMa pa3pabotaHa B cootBetcTBUM ¢ PI'OC cpesHero obiero o6pa3oBaHus.
Pabouass mporpamma paspaboranHa B cooTBercTBUM ¢ PI'OC cpeaHero obiero obpasoBaHus, C
yyeTOM TpUMepHON TmiporpamMMbl  o6ijeobpa3oBarenbHON  yueOHON  AucHUIUIMHBL  DPU3MKa,
pekomeHoBaHHOW PI'BOY IO «MHCTUTYT pa3BuUTHsS MpodeccHoHalbHOTO 00pa3oBaHUs» B
KauecTBe MPUMepHOI MPOrpaMMBbI ZIjIsl peasn3aljii OCHOBHOM MpogeCCHOHATbHOM 00pa30BaTe/IbHOM
nporpammbl CITO Ha 6a3e ocHOBHOTo 00Iriero o0pa3oBaHUs C TIOMy4YeHHEM CpeIHero oO0IIero
obpazoBanus (TTporokon Ne 742 ot «17» __ 08 2022 r.).

1.2. MecTo y4yeOHO# JUCLMILIHHBI B CTPYKType 0CHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbI

O6ieobpasoBarenibHast  yuebHass gucuuriuiiHa OYIL13  Mamemamuka w3y4aeTcs B
obmreobpa3zoBatesibHOM 1MKIe yuebHoro twiaHa OOIT CITO Ha 6a3e OCHOBHOTO 0OIIero
oOpa3oBaHUs C TIOy4eHHeM cpeHero obiero obpa3sosanus (ITTICC3)

1.3. [Inanupyemsle pe3y/ibTaThbl 0CBOCHHUS JUCIHUI/IMHbI:

1.3.1. OcBoenue copepskanusi 061eobpa3oBaTelbHON yueOHOM AUCIUTUTMHBI 00ecrieurBaeT
JOCTKeHHe 00yUaroLMMUCS CIeAYIOIMIUX Pe3y/IbTaToB:

JIMYHOCTHBIX:

c(OPMHPOBAHHOCTL TIPE/ICTABJIEHUH O MaTeMaTHKe KaK YHWBEpPCAJbHOM SI3bIKE HayKH,
Cpe/icTBe MOJIe/TUPOBAHUS SIBJIEHWH U TTPOL[ECCOB,;

MOHMMaHWe  3HAUMMOCTH  MaTeMaTUKW i1 HayuyHO-TEXHHYECKOTO  IpOrpecca,
c(OpMHUPOBAHHOCThL OTHOIIIEHHST K MaTeMaTHKe Kak K uacTu 00I1ieueioBeuecko KyJ/IbTyphl;

Pa3BUTHE JIOTUUYECKOTO MBIIIEHUS], TTPOCTPAHCTBEHHOTO BOOOPa)KeHUSs, alrOPUTMUUECKOMH
Ky/JbTypbl, KDUTHYHOCTA MBIIIJIEHUWss Ha ypOBHe, HeoOXoaumMoMm i Oyayiiei
nipoeCcCHOHABHOM eATe/TbHOCTH, JJ1s1 TIPOJ0/KeHHs1 00pa30BaHMst M cCaMo00Opa30BaHus;

OBJIaJIeHWe MaTeMaTUUeCKUMM 3HAaHUSMH W yYMEHUSIMH, HeOOXOAWMBIMU B TIOBCEIHEBHOU
JKW3HHW, [JI5 OCBOEHHS CMEXKHBIX eCTeCTBEHHO-HAayUHbIX [JUCLIAIUIMH W JAWCLUTUIAH
npodecCUOHABLHOTO [WK/A, [IS ToaydeHusi obpa3oBaHusi B 00/acTsX, He TpPeOyIOMMX
yriy0/eHHOM MaTeMaTHUeCKOM MOAr0TOBKY;

TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHWIO C WUCIOJb30BaHWEM HH(MOpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHMHM, B TOM YHC/Ie CaMOOOpa30BaHMIO, Ha TPOTSDKEHUM BCei
JKW3HH; CO3HaTe/JIbHOe OTHOIIIeHWe K HerpepbIBHOMY 00pa30BaHHMI0 KaK YCIOBHIO YCIEIIHOW
ripodeccroHaTLHOM 1 00I1[eCTBeHHOM /leITeTbHOCTH;

TOTOBHOCTb W CIIOCOOHOCTH K CAMOCTOSITEJIbHOM TBOPUECKOH M OTBETCTBEHHOMU
JesITe/TbHOCTH;

TOTOBHOCTb K KOJ/UIGKTUBHOW paboTe, COTPYAHUYECTBY CO CBEDPCTHUKaMH B
oOpa3oBaTe/ibHOM, 00II[eCTBEHHO TI0/Ie3HOM, yueOHO-MCC/Ie/J0BaTeTbCKOM, MTPOEKTHON U JIPYTUX
BUZIAX [1eSITe/IbHOCTH;

OTHOIIIeHWe K MpodeCcCHOHANTbHOM [IeSITeTbHOCTH KaK BO3MOYKHOCTH Y4aCTHSI B PeLIeHWU
JIMYHBIX, 00IIIeCTBEHHBIX, TOCYAAPCTBEHHBIX, 00I[eHal[MOHATbHBIX TIP00IeM;

MeTanpeMeTHbIX:



yMeHHe CaMOCTOSITeNIbHO OTpejeNsiTh Leld /IeTelbHOCTH M COCTaBJ/ISATh  TIJIAHBI
JesiTeTbHOCTH;

yMeHHWe TIPOAYKTMBHO OOL[aTbCSi W B3aMMOJEHCTBOBaTb B TIPOLIeCCE COBMECTHOM
JesiTeTbHOCTH, yUWTHIBaTh TIO3ULMM JIDYTMX YUaCTHUKOB JeSITeTbHOCTH, 3(PdeKTUBHO
paspellaTb KOH(JIUKTHI;

B/a/leHe HaBbIKaMK  TI03HABaTe/lbHOW, YyuyeOHO-MCCe[0BaTeIbCKOW U TIPOEKTHOMN
JieaTeIbHOCTH, HaBbIKAMU pa3pelieHus mpobiiem;

TOTOBHOCTb W CMOCOOHOCTH K CAMOCTOSITeJIbHOW —WH(OPMAaLMOHHO-TI03HABaTeTbHOM
JleaTeIbHOCTH, BKJTFOUAsi yMeHHe OPHUeHTHPOBAThCS B Pa3/IMUHBIX MCTOYHMKAX HH(OpMaLuy,
KPUTUYECKU OLIeHWBaTb M HWHTepPNpeTHpoBaTh HH(OpMAIMIo, TOAy4YaeMyl0 W3 Ppa3/MuHBbIX
VCTOUHHKOB,;

BJIa/leHHe SI3bIKOBBIMHU Cpe/ICTBAMU: YMeHHe sICHO, JIOTUUHO M TOUHO H3JlaraTh CBOIO TOUKY
3peHwus], UCTI0/Ib30BaTh a[leKBaTHBIE SI3bIKOBbIE CPeZICTBA;

B/Ia/leHNe HaBbIKaMU TI03HaBaTebHOW pedieKCMU KaK OCO3HAHHSI COBepILaeMbIX JeMCTBUI
Y MBIC/TTE/TLHBIX TIPOLIECCOB, UX Pe3y/IbTaTOB M OCHOBAHMH, TPAHHUI] CBOEr0 3HAHUS U He3HaHMUS,
HOBBIX TI03HaBaTeJIbHBIX 3a/la4 U CPeZICTB AJIsl UX I0CTHKEeHHSs];

1]eJIeyCTPEM/IEHHOCTh B TIOMCKAaX M TIPUHATHM pelleHud, Co00pasuTebHOCTh U MHTYHULHS,
Pa3BUTOCTb TIPOCTPAHCTBEHHBIX TIPe/ICTaBIeHUH; CrOCOOHOCTh BOCTPUHUMATH KpacoTy U
rapMOHHIO MUPa;

npeAMeTHBbIX:

copMUPOBAHHOCTH TIPE/ICTAB/IEHNI 0 MaTeMaTHKe KaK YaCTH MHUPOBOM KyJ/IbTYPbI U MecTe
MaTeMaTUKU ¥ MH()ODMaTHKKM B COBPEMEHHOWM LMBUIM3ALUM, Croco0axX OMMCaHUs SIBIeHUMN
peasibHOrO MHPa Ha MaTeMaTUUeCKOM SI3bIKE;

c(OPMUPOBAHHOCTL TIPe/CTaB/IeHU O MaTreMaTUYeCcKMX TIOHATHSIX KakK Ba)KHEHILNX
MaTeMaTUYeCKUX MO/IeJISIX, TTO3BOJISIOIINX OMUCHIBATh M M3yuaTb pa3Hble TIPOLIeCChI U SIBJIeHMS,
B TOM UKCJIe C ITOMOILIIbI0 WH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TeXHOIOTUM;

B/IaJileHHe MeTO/laMH [I0Ka3aTeabCTB M alrOPUTMOB peIleHWs, YMeHHe WX TPUMEHSITb,
TIPOBO/JIUTH [IOKa3aTesbHbIe PACCY’K/eHHUs B X0/le pellleHus 3a/1ay;

BaJileHHe CTaHAApPTHBIMH TIpHEMaMM peIlleHWs palyOHANbHBIX ¥ HMPPALOHA/bHBIX,
TOKa3aTe/bHbIX, CTeNIeHHbIX, TPUTOHOMEeTPHUUeCKHUX YpaBHEeHUM U HepaBeHCTB, UX CUCTEM;

cOopMUPOBAHHOCTH TIPeJCTaBIeHN 00 OCHOBHBIX TOHATHSIX MaTeMaTHYeCKOro aHaau3a U
VX CBOMCTBAX, B/a/leHMe yMeHHeM XapaKTepu30BaTh ToBejeHHe (YHKLWN, HCIOIb30BaHUe
TIOTyYeHHbIX 3HAHUU /711 OMMCAHWS ¥ aHa/IN3a peasibHbIX 3aBUCUMOCTeH;

B/Ia/leHe OCHOBHBIMU TIOHSTUSMHA O TIJIOCKUX UM TIPOCTPAHCTBEHHBIX TeOMeTPUYeCKUX
¢urypax, ux OCHOBHBIX CBOWCTBAX;

c(OpMUPOBAHHOCTH TIPe/ICTaB/IeHUM O TpoLieccax U SIBJeHUSIX, UMEIOIIUX BepOSiTHOCTHBIM
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHpPe, OCHOBHBIX TIOHSTHSIX
3/IeMeHTapHOI TeOpUH BepOSITHOCTeH;

BaJileHMe HaBbIKAMU  WCIIO/b30BAaHUS TOTOBBIX  KOMIIBIOTEPHBIX  IPOTPAMM  TIpH
pelieHMM3aau.

B pesyabTaTe u3yuyeHHs yuyeOHOro mpegMera «MaTeMaTHKa» Ha yYpPOBHe CpeAHero
o0miero odpa3oBaHusi 00yJarOIMiics Ha 0a30BOM YPOBHE HAyUHTCH:

OnepupoBaTh Ha 6a30BOM ypOBHE TIOHSTHUSIMH: KOHEUHOE MHO>KECTBO, 37IEMEHT MHOXECTBa,
TIOZIMHOKECTBO, TiepeceyeHne U O0beJVHEHWe MHOXKeCTB, UYHC/IOBblE MHOXKECTBA Ha
KOOD/JMHATHOM MPSIMOM, OTPe30K, MHTEepBaJl;

orepupoBaTh Ha 0a30BOM ypOBHe TOHSATHSMHU: YTBep)KJeHHe, OTPHL[aHHe YTBep)KAeHHUs,
WUCTUHHbIE W JIOXKHBbIE YTBEPXKJEHHWsl, TpUYMHA, CJIe[ICTBUE, YACTHBIA Caydadl oOriero
yTBEpP)K/IeHHsI, KOHTPIIPHUMeEp;

HAXOJWTh TIepeceuyeHre U 00beJUHEHUE ABYX MHOXKECTB, TIP€/ICTAB/IEHHBIX Ipapruecku Ha
YMCJIOBOM TIPSIMOM;

CTPOUTb Ha YMC/IOBOW TIPSMOM TIOZAMHOXKECTBO UHWCJIOBOTO MHOJKECTBA, 3a/[aHHOe

7



MIPOCTENIINMH YCIOBUSIMU;
pacrio3HaBaTh JIO)KHbIE YTBEP)KJEeHHUs, OIIMOKM B DPACCYXJEHHsIX, B TOM UHCIe C
VICTI0/Ib30BaHHEM KOHTPIIPYMEpOB.

B moBcejHeBHOM >KHU3HH 1 TIPU U3yUeHNH [IPYTUX TIPeIMETOB:

WCII0/Ib30BaTh YMC/IOBBbIE MHOXKECTBA HAa KOODAWHATHOW TPSIMOM /ISl ONTUCAHUS PeaslbHbIX
TMPOLIECCOB U SIBJIEHUU;

TIPOBOZUTE JIOTUYECKHE PACCYK/IE€HUSI B CUTYal[UsIX [IOBCeJHEBHOW >KU3HU

OmnepupoBaTb Ha 0a30BOM ypOBHe TIOHATHSIMU: IieJI0€ UHC/IO, [Je/JUMOCTb UHCeT,
OOBIKHOBEHHasi Apo0b, AecsATHUHas ApoOb, palMOHA/JBHOE YWC/I0, TPUOMKEHHOE 3HaueHUe
YnC/ia, 4acThb, JO7s, OTHOIIEHWe, TPOLeHT, TOBBbILIEHHe W TIOHMKeHWe Ha 3a/laHHOe YKC/I0
TMIPOLIEHTOB, MacITab;

orepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSMH: JIOTapudM UKC/Ia, TPUTOHOMETpPUUEeCKas
OKDY)XHOCTb, ~ TpajlyCHasi ~Mepa yIyla, BeJMYMHA yI/Ja, 33/laHHOTO TOYKOW  Ha
TPUTOHOMETPUYEeCKOW OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAaHTeHC YTJIOB, MMEIOIINX
TIPOU3BOJILHYIO BEJIUUKHY;

BBITIOJTHATH apr(MeTHuecKre 1eHCTBUS C [eJIbIMUA ¥ pallOHATbHBIMH YMCIaMHU;

BBITIOJTHATh HEC/IOXKHBbIE TIpeoOpa30BaHMsl UMCIOBBIX BBIDAKEHUH, COepXKAllUX CTereHH
yrcest, MO0 KOPHU U3 UuceJ, MO0 jorapudMbl YUCeT;

CpaBHMBATh palMOHA/IbHBIE UKC/Ia MEXAY COO0W;

OL|eHMBaTh Y CPAaBHUBATh C PAljIOHA/bHBIMK UMC/AAMH 3HAYeHUs LeJIbIX CTereHeld uucern,
KOpHel HaTypa/bHOM CTereHW U3 YUCeJI, Torapu(pMOB UYHCes B IPOCTBIX CTydasiX;

n300pa)kaTh TOUKaMU Ha YHCIOBOH MPSIMOM 1ieJible U PaljioHa/IbHbIe UHCIa;

n300pakaTh TOUKaMHM Ha YWCJIOBOM MpPSMOM Iie/ible CTETIeHH YhCesi, KOPHU HaTypajbHOU
CTeTIeH! U3 YKCel, JIOTapru(MbI YKCesl B MPOCTBIX CIyYasix;

BBITIOJIHATh HEC/IOXKHBbIE TPeoOpa3oBaHUsl I1IeJbIX W IPOOHO-PAlMOHAIBHBIX OyKBEHHBIX
BbIDa)KeHUH;

BbIPa)KaTh B MPOCTEUIIINX C/TyyasiX U3 PABEHCTBA OZHY MEePEMEHHYIO Uepe3 ApYTHe;

BBIUMC/IATE B TIPOCTBIX C/Iydasix 3HAYEHHS UHMCIOBBIX W OYKBEHHBIX BBIPaKEHHH,
OCYIIIeCTBJIsIsl HEOOXOIUMBIe TTO/ICTAHOBKHY M TTpeoOpa3oBaHus;

n300pakaTh CXeMaTU4YeCKH YToJl, BeJIMYMHA KOTOPOTO BhIpa)KeHa B TPajlycax;

OLIeHMBaTh 3HAaKU CHHYCa, KOCUHYCA, TAHT€HCa, KOTaHreHCa KOHKPETHBIX YTJIOB.

B noBceiHeBHOM »KU3HU Y TIPU U3YUYeHUH IPYTUX YueOHBIX MpeMeTOB:

BBINOJIHATh BBIYUC/IEHHUS TIPY PeLleHrH 3a/ia4 NPaKTUUeCcKoro XxapakTepa;

BBITOJTHATh TPAKTUUeCKHe pacyeTbl C KCIO/b30BaHWEM TPU HeoOXOJUMOCTH CITPaBOUHBIX
MaTepHuasioB ¥ BbIYMCIUTETbHBIX YCTPOMCTB;

COOTHOCUTH peasibHble BeTMUMHbI, XapaKTepUCTUKA OOBEKTOB OKPY’Kalolllero Mupa C uX
KOHKDeTHBIMH UMC/IOBBIMU 3HAUEHUSIMU;

WCTOMb30BaTh  MeTO/bl  OKDYTJIeHWs, TIPUOJIMDKeHUs] U TIPUKUJKA TIpU  pelleHuur
NIPaKTUYeCKUX 3a/lay MOBCeJHEBHOM »KU3HU

Pemath nMHeliHbIe YpaBHEHUS] U HEDABEHCTBA, KBa/lpaTHbIe YpaBHEHUS;

peliaTh Jiorapudmuueckre ypaBHeHusi Buja log a (bx + c¢) = d u npocreliiie HepaBeHCTBA
BUja log a x < d;

pellaTh TOKa3aTe/bHble ypaBHeHMs, Buja abx+c= d (rge d MOXKHO TpeACTaBUTH B BUJE
CTereHu C OCHOBAaHUWEM a) U MpoCTeliilive HepaBeHCTBa BuZia ax < d  (rze d MOXKHO TIpe/iICTaBUTh
B BU/le CTeleH! C OCHOBAHUEM a);.

MPUBO/JUTh HECKOJIbKO NPUMEPOB KOPHeW MpOCTeHIIero TpUroHOMeTpUYeCKOro ypaBHEeHUs
BU/a: Sin X = a, COS X = a, tg X = a, Ctg X = a, r7le a — Tab/IMUHOe 3HaUeHHe COOTBETCTBYIOIIeH
TPUTOHOMETPUUECKON (PYHKLIMU.

B HOBCE,E[HEBHOﬁ JKW3HU U TIPpU U3YyUEHWH ADYIUX MPpEeAMETOB!:
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COCTaB/IATH W pellaTb ypaBHEHUs] M CHUCTeMbl ypaBHEHWW IPU pelleHUuM HeCJI0XKHbIX
MpaKTUUeCKUX 3a7au

OmnepupoBaTb Ha 6a30BOM YPOBHE TIOHSTHSIMU: 3aBUCHMOCTb BeJTUUWH, QYHKIMS, apryMeHT
Y 3HaueHWe (yHKLUM, 007acTh orpejie/ieHHUs] U MHOXKeCTBO 3HaueHWW (GYHKLMH, Tpaduk
3aBUCUMOCTH, rpavK QyHKLUH, HyIW (QYHKLMH, TPOMEXXYTKHU 3HAKOIIOCTOSIHCTBA, BO3pacTaHue
Ha YMCJIOBOM TPOMEXYTKe, yObIBaHHe Ha UKCIOBOM TIPOMEXKYTKe, Haubosblilee ¥ HauMeHblilee
3HayeHre (PYHKL[MM Ha YMCI0BOM NIPOMEXYTKe, Tlepruojuueckast yHKLs, TIepUOJ;

oriepypoBaTh Ha 6a30BOM YpOBHe TMOHSTUSMH: MpsiMasi U oOpaTHasi MPOIMOPLMOHABHOCTD
JIMHelHasi, KBajlpaTUyHasl, JorapupmMuueckas ¥ rnokasatesbHas (PyHKLMH, TPUTOHOMETpUUeCKre
yHKLpY;

pacriosHaBaTb  rpadMKud  3/€MEHTapHbIX  (PYHKLMH: mpsMoi U oOpaTHOU
MPOIOPIMOHA/ILHOCTH, JIMHEMHOW, KBaJpaTUUHOM, JiOrapu(MUUecKOM U ToKa3aTeJbHOM
GbyHKIMM, TPUTOHOMETPUUeCKUX (QYHKIIU;

COOTHOCUTB TpadMKy 3/1eMeHTapHbIX (GYHKLWN: TIPIMOUM 1 006paTHOM MPOTOPLIMOHA/TEHOCTH,
JIMHENHOW, KBaZJpaTUYHOM, norapuMuueckoi v TOKa3aTeIbHOU byHKIUH,
TPUTOHOMETPUUECKUX (PYHKLMU C (hOpMyiaMy, KOTOPbIMU OHU 3a/]aHbl;

HaXOJWTh 10 rpaduKy NpUOMDKEHHO 3HaUeHNsT QYHKIMY B 33/]JaHHBIX TOUKAX;

ornpeziesiiTb MO TrpagUKy CBOMCTBA (PYHKUMM (HY/1IW, MPOMEXYTKHM 3HAKOMOCTOSIHCTBA,
TIPOMEXXYTKM MOHOTOHHOCTH, HauOOJIbIIIMe Y HAMMEHBIIIVe 3HaYeHus U T.11.);

CTPOUTH 3CKU3 Tpaduka (QYyHKLUH, YAOBIETBOPSIOIIel TpHUBeJeHHOMY Habopy yC/IOBHiA
(pomMe)xyTKM Bo3pacTaHusi / yObiBaHWs, 3HaueHWe (YHKUIMU B 3aJA@HHOW TOUKe, TOUKHU
9KCTPEMYMOB U T.[.).

B noBceiHeBHOM >KWU3HU U TIPU U3YUYEHUU [JPYTUX TIPEMETOB:

OTIpe/eNIATh 10 TpadrKaM CBOMCTBA peasbHBIX MPOLIECCOB M 3aBUCUMOCTel (HaubosIbIIe 1
HavMeHbIlIMe  3HAaueHWs, TIPOMEXYTKM  BO3pacTaHuUs U  yObIBaHWS, TPOMEXYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

VHTEpIIPeTUPOBaTh CBOMCTBA B KOHTEKCTE KOHKPETHOU MPaKTUYeCKOW CUTyaLuu

OmnepupoBaTb Ha 0a30BOM YpOBHe TIOHSTHSIMHM: TIPOM3BOZAHAs (YHKIMM B TOUKe,
KacaresbHas K rpaQuKy (yHKLWW, IPOM3BOAHAS (PYHKLIUH;

oTipeZiesISiTh 3HaueHUe TMPOM3BOJHON (PYHKUIMM B TOUKe M0 M300paKeHHI0 KacaTelbHOU K
rpavKy, NpoBeIeHHOM B 5TOM TOUKE;

pellaTh HeC/I0XKHbIe 33/jJaud Ha IPUMeHeHre CBSI3U MeXXJy TPOMEeXXyTKaMU MOHOTOHHOCTH U
TOUKAaMM 3KCTpeMyMa (YHKLMH, C OJHOW CTOPOHBI, U NPOMEXYTKaMU 3HaKOIOCTOSIHCTBA U
HYJ/IIMM [TPOM3BO/IHOM 3TOM (PYHKLIMU — C JPYTOM.

B noBceiHeBHOM >XW3HU U IIPU U3YUYEHUH [JPYTUX IIPEeMETOB:

MOJIb3YySICh Fpa(i)I/IKaMI/I, CPpaBHHUBATL CKOPOCTHU BO3pdACTaHHA (pOCTa, TTOBBIIIIEHMA,
yBeIMUeHHsT U T.OI.) WIA CKOPOCTH YyObIBaHWs (TafieHusi, CHIDKEeHHs, YMEHBIIeHUS M T.IL.)
BE/IMYWH B peadJ/IbHBIX IIpOLeCCdX;

COOTHOCHUTh TpauKu peasbHBIX TIPOLECCOB U 3aBUCHUMOCTE C WX OMKUCAHHUSMH,
BK/TOUAOIIMMH XdPAKTEPUCTUKHU CKODOCTHU U3MEHEHUS (6BICprIﬁ POCT, IJ/laBHO€ TNMOHM>XXE€HWE U
T.IL.);

HCII0J/Ib30BAaTh Fpa(I)I/IKI/I pea/JIbHBIX TIpOLIeCCOB [AJid peIlleHHsa HeC/JI0XKHBIX I[MPHUKJ/IdaAHbIX
3a7iay, B TOM UKCJIe OTpeze/sist 1o rpadrKy CKOpOCTh X07a mpoijecca

OHepI/IpOBaTb Ha 0a3oBOM YpPOBHE€ OCHOBHBIMHU OIIMCAaT€/JIbHBIMHU XdPdKTE€PHUCTUKaAMH
Y1CI0BOTO Habopa: cpeHee apudmMeTHUecKoe, MejiaHa, HanboJIblllee ¥ HaUMeHbIllee 3HaUeHMUS;

OreprupoBaTh Ha 0a3oBoOM YPOBHE MOHATHUAMUK: UaCTOTa U BEPOATHOCTDb C06BITI/IH, cnyqaf/'lelf/l
BI)I6OP, OIIBITBI C PABHOBO3MO>KHBIMHU 3/IEMEHTAPDHBIMHA CO6I:ITI/IHMI/I;

BBIYUC/IATE BEPOATHOCTHU COOBLITHH Ha OCHOBE rnojicyeTra 4ymMcjia uCxoa0B.

B HOBCE,E[HEBHOﬁ JKW3HU U TIPpU U3YyUEHWH ADYIUX MPpEeAMETOB!:
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OL|eHMBaTh U CPABHMBATD B TIPOCTHIX C/IyUYasXx BEPOSITHOCTH COOBITHIA B peabHOM JKU3HY;

YUTaTh, COTMOCTAB/ATh, CPaBHMWBATb, WHTEPIIPETUPOBATh B TMPOCTbIX C/y4yasgX peasbHble
JlaHHbBIE, TIPeZICTaB/IeHHbIe B BH/je Tab/nL, Juarpamm, rpadukoB

Pemath Hec/0kKHbIe TEKCTOBbIE 33/laul Pa3HbIX TUIIOB;

aHa/M3VpOBaTh YC/IOBHE 3a/laud, TIPM HeoOXOJUMOCTH CTPOWTH [jI ee pelleHUs
MaTeMaTHUYeCKyt0 MO/le/b;

MOHMMaThb U WCIO/b30BaTh /IS pelleHusl 3aauyd MH(POPMaLMIO, Mpe/CTaB/leHHY0 B BU/E
TeKCTOBOM Y CUMBOJIbHOM 3aIucH, CxeM, Tab/uL], fuarpamMm, rpakoB, pUCYHKOB;

[lefICTBOBATH I10 alrOPUTMY, COZleprKallleMyCsl B YC/IOBHY 3a/laul;

WCII0JIb30BaTh JIOTUUECKHe PACCy’K/eHUs TIPY pelleHuH 3a/iauy;

pabotate € W30BITOUHBIMH YCIOBHSIMM, BbIOMpas W3 Bceld WHGOpPMaLUH, [aHHbBIE,
HeoOXo/IMMbIe /1JIs1 pellieHust 3a/1aul;

OCYIIIeCTBJISATh HECJIOXKHBIN 1Tepe0op BO3MOXKHBIX PeIlIeHHi, BbIOMpas U3 HUX ONTHUMAasIbHOe
0 KpUTepUsiM, ChOpMyIMPOBaHHBIM B yCJIOBUY;

aHa/IM3UPOBaTh ¥ UHTEPIPETUPOBATh MOTyUYeHHble pellleHHs B KOHTEKCTe YCI0BUS 3a/lauM,
BbIOMpATh pellleHusi, He TIPOTHBOpeYalliie KOHTEKCTY;

pellaTh 3a/jauy Ha pacyeT CTOMMOCTH TMOKYTIOK, YC/IYT, M0e3/0K U T.I1.;

pelllaTb HECJIOXKHbIE 3a/lauM, CBSI3aHHbIE C JI0/IeBbIM YuyaCTHMEM BO BiaJeHUM (UPMOM,
npeArpusiTUeM, HeJBUXKUMOCTEIO;

pellaTh 3a/jaud Ha MPOCTble MPOLIEHTHI (CUCTeMbl CKUZOK, KOMHUCCHMU) U Ha BbIYMC/IEHHE
CJIO’KHBIX TPOLIEHTOB B pa3/IMUHbIX CXeMax BKJ/IaJl0B, KDeJUTOB U UIOTEK;

pelllaTh TMpaKTHUUeCKWe 3ajjaud, TpeOyrolie WCI0/Ib30BaHUsl OTpHULATeNbHBIX UHCeN: Ha
orpe/iesieHUe TeMIlepaTyphbl, Ha OMpe/e/ieHre MOJI0XKeHUs] Ha BpeMeHHOM ocH (/10 Hallleil 3pbl U
TI0C/Ie), Ha JIB)KeHHe JJeHe)KHbIX Cpe/CTB (MPUX0//pacxof), Ha oripejiesieHue T1yOHUHbI/BbICOTHI
U T.IL.;

WCTIO/Tb30BaTh MOHATHE MaciiuTaba Jjisi Hax0X/IeHUsl PAaCCTOSIHUM U JJIMH Ha KapTax, IyaHax
MeCTHOCTH, TI/IaHaX TIOMell[eHHH, BEIKpOHKax, MPY paboTe Ha KOMITbIOTEpe U T.I1.

B noBceiHeBHOM >KWU3HU U TIPU U3YUYEHUU [IPYTUX TIPEMETOB:

pellaTh HeCTOXKHbIe TMpaKTHUecKue 3ajlaud, BO3HHUKAIOLMe B CUTyallUsX IOBCeJHEBHOU
JKU3HU

OmnepupoBaTb Ha 6a30BOM YPOBHE TIOHSTHSIMH: TOUKA, MpsiMasi, TVIOCKOCThb B TIPOCTPAHCTBE,
Trapasiie/lbHOCTb Y MIepIIeHUKY/ISIPHOCTD MIPSMBIX U MJIOCKOCTeH;

pacrio3HaBaTb OCHOBHbIE BH/bl MHOTOTPAaHHUKOB (TIpU3Ma, MHUpamMHza, MPSIMOYTOJIbHbBIN
napasienenurnef, Ky0);

n300paxaTh H3ydaemble (GUTypbl OT PYKM M C TIPUMEHEHHEM IIPOCTBIX UepPTEeKHBIX
VHCTPYMEHTOB;

JiesiaTh (BBIHOCHBIE) TIOCKHE YepTeXXW W3 PHUCYHKOB TIPOCTBIX 00BeMHBbIX (uryp: Buf
cBepXxy, cOOKy, CHU3Y;

u3B/eKaTb ~ WMH(POPMALMI0O O  TPOCTPAHCTBEHHbIX  TeOMeTpUUYecKux  (Qurypax,
TIpe/iCTaB/IeHHYIO Ha UepTe)kax U PUCYHKaX;

NpUMeHsTh TeopeMy I1ndaropa npy BEIUMC/IEHUH 3/1EMEHTOB CTepeoOMeTpUUecKuX (QUryp;

Haxo/[WTh O00OBEMbI U TUIOIIaJU TIOBEPXHOCTeH TPOCTEWIINX MHOTOIPaHHUKOB C
nipuMeHeHreM (HOpPMYJI;

pacrio3HaBaTh OCHOBHBIE BU/IbI TeJl BpalljeHus (KOHYC, UIUH/P, cdepa U 11ap);

HaXOJWTh O0BeMBbl M TUIOL[A/IM TIOBEPXHOCTeH TMPOCTEMIINX MHOTOIDAHHUKOB U Tel
BpallleHHs1 C IpUMeHeHueM (opMyJI.

B noBceiHeBHOM >KWU3HU U TIPU U3YUYEHUU [JPYTUX TIPEMETOB:

COOTHOCHUTH abCTpaKTHbIE TeOMeTpHUecKHre MOHATHUS U (DaKThl C PeasbHbIMH KU3HEHHBIMU
00beKTaMu U CUTYaL[UsIMU;

WCMO/b30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX TIeOMeTPUYECKUX (Uryp /[JIsi  pelleHus
TUIOBBIX 33/lau MPaKTUUeCKOT0 COJiepKaHus;
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COOTHOCHTB TI/IOLLA/IM TIOBEPXHOCTEH Tesl 0/JMHAKOBOM (POPMbI pa3/IMUHOIO pa3Mepa;

COOTHOCHUTb 00beMBI COCY/I0B O/JMHAKOBOM (POPMBbI Pa3/IMUHOr0 pa3Mepa;

OLleHMBaTh ()OPMY MPaBU/IbHOI'O MHOTOTPAHHMKA I10C/Ie CIIUJIOB, CPe30B U T.II. (OrpezessTh
KOJINYeCTBO BeplliKH, pebep U rpaHeli Momy4eHHbIX MHOTOTPAaHHUKOB)

OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHSITHEM [1eKapTOBbI KOOPAMHATHI B TIPOCTPAHCTBE;

HaXO/IUTh KOOP/JMHATHI BePIIWH Ky0a 1 MPsIMOYTOJILHOTO TIapasuiesienure/ia

OnuceiBaTh OT/Ae/bHbIE BbIJAIOLIMECS pe3y/bTaThbl, [OJyUYeHHble B XOJe pPa3BUTUSA
MaTeMaTUKH KaK HayKu;

3HaTh NpHMepbl MaTeMaTUUeCcKUX OTKPLITUA U UX aBTOPOB B CBfI3U C OTEUECTBEHHOU U
BCEMHPHOM UCTOPUEN;

MOHMMaTb POJIb MaTeMaTHKHY B pa3BUTUM Poccuun

[TpriMeHATb M3BECTHBbIE METO/IbI MIPY PELLeHUM CTaHJAPTHBIX MaTeMaTUUeCKHX 3a/ay;

3aMeuaTb U XapaKTepu3oBaTb MaTeMaTUuyecKHe 3aKOHOMEPHOCTHM B  OKpYy»Karolei
JleMICTBUTE/IbHOCTH;

NIPUBO/IUTh TIpUMepbl MaTeMaTHUeCKHMX 3aKOHOMEpHOCTell B IIpUpoJe, B TOM 4YHC/e
XapaKTepU3yHOLIUX KPacoTy U COBEPLLIEHCTBO OKPY KaroLero Mrpa v npousBeieHnid UCKyCCTBa

Obyuaromuiics Ha 6a30BOM YpPOBHe MOJIYYUT BO3MO)XXHOCTh HAYYHThCH:

OneprpoBarb MOHATUSIMU: KOHEYHOE MHOJKeCTBO, 3/IeMeHT MHOXKeCTBa, ITOJMHOXXeCTBO,
repeceueHre U 00ObeJMHEHHWE MHOKECTB, UMC/OBble MHOXKECTBa Ha KOOPAWHATHOM TMPSIMOM,
OTpe30K, MHTepBaj, TOIyUHTepBa/a, TPOMEXYTOK C BBIKOJOTOM TOUKOH, rpaduueckoe
Tipe/iCTaB/eHre MHOXKeCTB Ha KOOP/IMHAaTHOM IJIOCKOCTH;

OIepUpOBaTh MOHATHUSMU: yTBEpP)KIEeHHe, OTPULIaHUe YTBeP)K[EeHWs, UCTUHHbIE U JIOXKHbIe
yTBep>K/JeHusl, IPUUKHA, C/Ie/ICTBUe, YaCTHBIN Cy4aii 0011lero yTBepsk/eHus, KOHTPIIPUMep;

MIPOBEPSATH MPUHA/|IEKHOCTh 3/IeMEeHTa MHOKECTBY;

HaxXxO/IUTh TiepeceyeHrWe W O0ObeJNHeHWE MHOXKEeCTB, B TOM UHWC/e TIpe/CTaBIeHHbIX
rpadyuecKy Ha YMCI0BOM MPSIMOM U Ha KOOPAWHATHOM TJIOCKOCTH;

TIPOBO/IUThH [J0Ka3aTe/IbHble pacCy>KeHUs /i 000CHOBAHHWSI UCTUHHOCTH YTBEPKIeHUM.

B noBceiHeBHOM >KWU3HU U NIPU U3YUYEHUU [JPYTUX TIPEeMETOB:

WCIO/b30BaTh YMCJIOBbIE MHO)KECTBA Ha KOODJAMHATHOW MPSIMOM M HAa KOOPAWHATHOM
TIIJIOCKOCTH [I/1s1 ONTMCaHUsI peasbHbIX MPOLIeCCOB U SIBJIEHUM;

MIPOBO/JIUTH [J0Ka3aTe/lbHble PAaCCY)KJeHHsl B CUTyaLUsIX [OBCeIHeBHOW )KU3HU, NIPY pelleHrur
3a/ja4 M3 [pyrux npejMeToB

CB0OOJHO OmepupoBaTh TMOHATHSIMU: 1[eJI0e YWCJIO, AeTMMOCTh uuces, OOBIKHOBEeHHas
Apo0b, fecaTuuHas pobb, paljioHa bHOe YKMC/I0, MPUOIKEHHOEe 3HauUeHre YnciIa, YyacThb, /07,
OTHOILIEHWeE, TTPOLIEHT, MOBBILIIEHHe U TIOHWKeHHe Ha 3a/JaHHOe YHCJI0 MTPOLIeHTOB, MacITab;

MPUBO/UTh MPMMePbI YKCe C 33laHHbIMU CBOMCTBaMHU [1e/TMMOCTH;

OIepyUpoBaTh MOHATUSIMU: JIOTapu(M umnc/ia, TPUTOHOMeTpUYecKasi OKPY>KHOCTb, paJiiaHHast
W rpajlycHas Mepa yrjia, BeJMuUMHAa yIJa, 3aJaHHOr0 TOUKOM Ha TPUIOHOMETPHUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TaHI'eHC U KOTaHTeHC YIJIOB, HMEIOLIUX [1POM3BOJIbHYHO
Be/IMUKHY, YMC/Ia € U Ti;

BBIMO/HATE apu(MeTHuecKre [JeCTBUs, coueTass YCTHble U MUCbMEHHble TpUEMBI,
TIpUMeHsIsT IPU HeoOXO0AUMOCTH BBIUMC/TUTE/TbHbIE YCTPOUCTBA;

HaXO/IUTh 3HaUeHHWs1 KOPHS HaTypaJbHOU CTereHH, CTeleH! C paljMOHa/JIbHBIM I0Ka3aTeseM,
norapudma, UCTob3ys PYU HeOOXOAUMOCTU BBIUNC/IUTE/IbHBIE YCTPOMCTBA;

T10/Tb30BaThCS1 OLIEHKOW Y MPUKUAKOM MPU MPaKTUUECKUX pacyeTax;

MPOBOJIUTh T0 W3BeCTHbIM ¢opMyJIaM U TMpaBwiaM Mpeobpa3oBaHuss OYKBEHHBIX
BbIPa)KeHUH, BK/IOYAOL[UX CTeleHU, KOPHH, JIorapru(Mbl 1 TPUTOHOMETpUUeCKre (PYHKL1Y;

HaXO/IUTh 3HAUeHUs YUCIOBbIX UM OYKBEHHBIX BBIPA’K€HWM, OCYILeCTB/sIsS HeoOXoJuMble
TIO/ICTAaHOBKH 1 TIpe0Opa30BaHus;

n300pakaTh CXeMaTHUeCKH YroJl, BeJIMYMHa KOTOPOTO BbIpa)keHa B Tpajlycax UM pajidaHax;
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WCII0/Tb30BaTh TIPY pellleHrnH 3ajau TabanuyHble 3HaueHWsI TPUTOHOMETPHUECKUX (YHKLUMA
yIJI0B;
BBITIOJTHSATH TI€PEBO/] BEJTMUMHBI YT71a U3 PaIMaHHON Mepbl B I'Pa/lyCHYIO U 00paTHO.

B moBcejHeBHOM >KU3HH Y TIPU U3yUeHWH [JPYTUX YUeOHBIX PeJMeTOB:

BBITOJIHATE JeWCTBUSI C UYWCIOBBIMKA [JAHHBIMU TIPU PpelleHWuH 3alauy TPaKTUUYeCKOro
XapakTepa Y 3aJau M3 pa3/UuHBIX O00jacTeil 3HAHWM, HWCMOMB3ys TIPH He0OXOAUMOCTU
CrpaBOYHbIE MaTepuasbl U BLIYUC/IUTENbHBIE YCTPONCTBA;

OLleHMBaTb, CpPaBHUBAaTb M MCII0/Ib30BaTh IPU pelLleHUH TPaKTUYeCKUX 3ajad UHUC/IOBbIE
3HaueHUs peallbHbIX BEJMYMH, KOHKDeTHble UHWCJ/IOBble  XapaKTePUCTUKH  0O0BEKTOB
OKpY’Karolllero Mupa

PemiaTh parjoHasibHble, TOKa3aTe/bHble U Jiorapr(MuUecKrie ypaBHEHHsI U1 HepaBeHCTBa,
MpOCTeIlre uppaloHaabHble U TPUTOHOMETPUYeCKUe ypaBHEHNs, HEPaBeHCTBA U UX CUCTEMBI;

WCTO/b30BaTh METO/bI pelleHrsl ypaBHEHWMW: NMpuBeJieHWe K BUJy «IIPOM3BeJleHHe PaBHO
HYJ/IFO» WIN «4aCTHOe PaBHO HYJIIO», 3aMeHa [1epeMeHHbIX;

WCT0/Ib30BaTh MeTO/, MHTEPBAJIOB [i/Is PelleHNs HepaBeHCTB;

WCToMb30BaTh rpaduyeckuid MeToj [ TIPUODKEHHOTO pelleHus ypaBHEHUM WU
HepaBeHCTB;

n300pakaTh Ha TPUTOHOMETPUYECKON OKDPY)KHOCTH MHOXKECTBO pelLleHUd MPOCTeNIINX
TPUrOHOMETPUUYECKUX YPaBHEHUH U HEPaBeHCTB;

BBIMO/IHATE OTOOp KOpHeW ypaBHEHWM WM pelleHuil HepaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTE/TbHBIMU YC/IOBUSIMUA U OTPaHUUEHUSIMU.

B moBcejHeBHOM >KU3HH Y TIPU U3yUeHWH [JPYTUX YUeOHbIX PeJMeTOB:

COCTaBJ/ISITh Y pelllaTh YpaBHEHUs], CUCTEMbl ypaBHEHHUM U HEpaBeHCTBA MPU pelleHny 3a/a4y
JPYTUX y4eOHBIX IPeMeTOB;

WCII0/Ib30BaTh ypaBHEHHWsI U HEPABEHCTBA Ji/Isl TIOCTPOEHHUSI W WCC/Ie[J0OBaHUSI MPOCTEUILINX
MaTeMaTHUeCKUX Mo/iesieli pealbHbIX CUTYyalLlMil UM MPUKIaZHbIX 3a/iay;

yMeTb MHTEpNpeTHMpOBaTh I[IOJyYeHHbI TP pelleHWd ypaBHEHHWs, HepaBeHCTBa WU
CHUCTEeMBI Pe3yJbTaT, OL|eHHBaThb ero MpaBonoAobre B KOHTEKCTe 3aZlaHHOM peaybHOM CUTYaLiu
WU TIPUK/IaIHOU 3a/lauu

OnepupoBaTh TOHATUSIMU: 3aBUCHMMOCTb BeJMYMH, (DYHKLUS, apryMeHT W 3HaueHue
¢byHKUMH, 06s1IacTh OrpefiesieHUsi U MHOXKeCTBO 3HaueHUN (yHKIUM, rpadyK 3aBUCHMOCTH,
rpaduK QyHKLUH, HYIU (QYHKLIMY, TTPOMEKYTKU 3HAKOTIOCTOSIHCTBA, BO3pacTaHUe Ha YMC/I0BOM
TIPOMeXXyTKe, yObIBaHHWe Ha UMCIOBOM TIPOMEXYTKe, HauOoJsiblliee W HauMeHblllee 3HaueHue
(GYHKLMM Ha YMC/IOBOM TMPOMEXYTKe, Mepuoindeckass (PyHKLMs, Mepuoj, yeTHass U HeueTHas
PyHKL;

OTepUpOBaTh TIOHATUSMHU: TpsiMasi W oOpaTHas TPOMOPLMOHAIBHOCT, JIMHEWHas],
KBa/lpaTUuHas, lorapupmMuyeckas ¥ rnokasareabHasi PyHKLIMH, TPUTOHOMEeTpUYecKre (QyHKIUY;

oripeZiensiTh 3HaueHWe (YHKIMM MO 3HAYEHUIO apryMeHTa TPH PasldYHBIX Crocobax
3a/jaHus QYHKLUY;

CTPOUTH FPAPUKN U3yUeHHBIX (QYHKIIUI;

OMHUCHIBaTh IO TpapuKy M B MPOCTEMIIMX C/lydasx o (opmyse MOBeJeHHe U CBOMCTBA
(byHKLMIA, HaXOAUTH 10 TPadrKy GyHKLIMK HauOOIbIINe M HAUMEeHbILINe 3HAUeHMsT;

CTPOUTH 3CKMU3 Tpaduka (QyHKLUH, YAOBIETBOPSIOIIel TpHUBeJeHHOMY Habopy yC/IOBHi
(TpOMeXXyTKM BO3pacTaHWsi/yObIBaHUsI, 3HaueHWe QYHKIOMA B 3aJaHHONW TOUKe, TOUKU
3KCTPEMYMOB, aCUMIITOTHI, Hy/IU (DYHKLIUHY U T.[.);

pelliaTh yYpaBHeHUs], POCTEeMIIINe CUCTeMbl YPaBHEHUM, UCII0JIb3Ysl CBOMCTBA (PYHKLIMA U UX
rpavKoB.

B noBceiHeBHOM »KU3HU Y TIPU U3YUYeHUH IPYTUX YueOHBIX MpeMeTOB:
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orpeie/iATh MO TpaguKaM W MCIO/b30BaTh [ pelleHHs MpPUK/IaJHBbIX 33/lay CBOMCTBA
peasbHBIX TPOLIECCOB M 3aBUCUMOCTel (Haubosiblllie U HauMeHbllIe 3HaueHHs, TIPOMEeXYTKH
BO3pacTaHus U yObIBaHUS (YHKLMHM, MPOMEXYTKHA 3HAKOTIOCTOSTHCTBA, aCHUMIITOTHI, TT€PUOJ| U
T.IL.);

HMHTepIpeTUPOBaTh CBOKMCTBA B KOHTEKCTe KOHKPETHOW MPAaKTUUeCKOW CUTYaL1H;

orpeziesiiTb MO rpaduKaM IPOCTeHlle XapaKTepPUCTUKUA IepUoAUUYeCcKHUX IpOLIeCCOB B
Oros0rYK, SKOHOMIKE, My3bIKe, PaZJIOCBSI3H U [p. (aMITUTY /1, IePUO/, U T.I1.)

OneprpoBaTth TOHATUAMU: TPOM3BOJHAs (YHKLMM B TOUKe, KacaTe/lbHasi K TIpauKy
dbyHK1MM, pou3BoAHas HYHKIWY;

BBIUMC/ISITh TPOM3BOJHYIO OJIHOU/IEHA, MHOTrOU/IeHa, KBaJpaTHOTO KOPHsS, MPOU3BOJHYIO
CYMMbI (DYHKIIU;

BBIUMCJIATh TIPOM3BO/IHbIE 3/IeMeHTapHbIX (GYHKIMA U UX KOMOWHAIMA, HWCIOb3Ys
CTpaBOYHbIE MaTeprabl;

WCC/IeIoBaTh B MPOCTEMIINX CIydasx QyHKI[MM Ha MOHOTOHHOCTb, HAXO/IUTh HAUOObILINE U
HauMeHbIlIMe 3HaueHUs1 (QYHKUMM, CTPOMTh Trpa(UKW MHOTOWIEHOB U IPOCTEHIINX
paLMoHaNbHbIX (DYHKLMK C UCIIOb30BAHUEM arrapara MaTeMaTUUeCcKoro aHairsa.

B noBceiHeBHOM »KU3HU Y TIPU U3YUYeHUH IPYTUX YueOHBIX MpeMeTOB:

peliate TpPUK/IafHbIEe 337aud W3 OHomoruw, GU3UKH, XUMHHW, SKOHOMHKH W JIDYTHX
1peJMeTOB, CB3aHHbIe C WCC/Ie/J0BAHUEM XapaKTepHUCTHK peasibHbIX MPOLIECCOB, HAXOXKEHUEM
HanOOMBIINX ¥ HAUMEHBIIMX 3HaUeHWH, CKOPOCTH U YCKOPEHUs U T.I1.;

VIHTEePIIPeTUPOBATh MOTy4YeHHbIe pe3y/bTaThbl

VmeTb TmpejcTaBlieHHWe O [UCKPETHbIX UM HeMNpepbIBHbIX C/yyallHbIX BeJWYMHAX W
pacrpeziesieHUsIX, O He3aBUCUMOCTH CJ/lyualiHbIX BeJUUUH;

VMeTb Ipe/iCTaB/eHre 0 MaTeMaTUUueCKOM OXKUZAHWU U UCIIePCHH C/TyYaiiHbIX BeTUYUH;

MMeTb T[pe/iCcTaB/ieHue O HOPMajbHOM pacripefie/leHMM U T[puMepax HOPMajbHO
pacripeie/ieHHbIX Cy4aliHbIX BeJIMUMH;

TIOHKMMaTh CyTb 3aKOHA OO/IBILINX YKCes ¥ BbBIOOPOYHOTO MeTo/ja U3MepeHHsI BePOsSITHOCTel;

MMeTh TIpeZicTaB/ieHre 00 yC/IOBHOW BEPOSITHOCTH M O TIOJIHOM BEPOSITHOCTH, PUMEHSITh X
B pellieHuM 3a/1ay;

MMeTb Tpe/iCTaBleHre O Ba)KHbIX YaCTHBIX BUJAX paclipefie/leHuil U TNpPUMEHSThb UX B
pellieHuH 3a/ay;

VIMeTb Mpe/iCTaB/IeHre O KOPPesUY C/Iy4YalHbIX BeJIMYMH, O JIMHEMHOW perpecChy.

B noBceIHEBHOM YKU3HU U TIPY U3yUeHUH JPYTUX TIPeZIMETOB:

BBIUHC/IATH WK OL|€HUBATh BEPOSITHOCTH COOBITHM B pealbHOM KU3HHU;

BbIOMPATh MOAXO/SAIIME METO/IbI TTPe/ICTaB/IeHUs] U 00pabOTKY /IaHHBIX;

yMeTb pelllaTh HEeCTI0XKHbIEe 3a/jaud Ha TPUMEHeHHe 3aKOHa OOJIBIINMX YMCe B COLMOJIOTHH,
CTPAxOBaHWH, 3[[paBOOXpaHEHUH, obecrieueHUM 0e30MaCHOCTH Hace/leHWss B Upe3BbIUaliHBIX
CUTyaLUsAX

PeliaTh 3a/1auy pa3HbIX THIIOB, B TOM UKCJIe 3a/1aUl TIOBBIIIIEHHON TPYIHOCTH;

BbIOMPATh ONTUMaJIbHBINA METO/| peIlleHus 3a/lauM, PaCCMaTPUBasi pa3/IMUHbIE METO/IbI;

CTPOUTb MOJIe/b PeIlieH s 3a/jauk, TIPOBO/IUTh [J0Ka3aTe/IbHbIe PACCYK/eHNs;

pemiath 3ajauv, TpeOyromue Tiepebopa BAapWAHTOB, TIPOBEPKH YC/IOBHM, BbIOOpa
OTNTUMAaJIbHOTO pe3y/IbTaTa;

AHAJTM3UPOBAaTh U UHTEPIPEeTHUPOBATh Pe3y/IbTaThl B KOHTEKCTE YC/IOBHS 3a/laud, BHIOMpATh
pellieHus, He TIPOTHBOpeYalljie KOHTeKCTY;

MepeBO/IUTh TIPU PEIIeHUH 3aJjaud WHGOPMALUI0 U3 OJHOW (OPMBI B JIPYTYIO, UCIIOJB3YS
TPy He0OXOJUMOCTH CXEeMbI, TaO/IHUIIbI, TpapUKHU, JUArpaMMbI;

B noBceZiHeBHOM )KU3HU U NIPY U3yUYeHUH IPYTUX NpeIMeTOB:
pellaTh NpakTUUYeCKre 3a/jauy U 3a/lauy U3 Apyryx npesMeToB
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OnepupoBaTh MOHATHUSMU: TOUKA, MpsiMasi, MJIOCKOCTb B MPOCTPAHCTBE, MapasielbHOCTh U
TieprieH/IMKYISIPHOCTb TPSIMBIX U TJIOCKOCTeH;

NIPUMEHSATh [i7Is pellleHusl 3a/lad reoMeTpuyeckve (DakTbl, eClId YCJOBUs TPUMEHEeHUs
3a/laHbl B SIBHOM (OpMe;

periaTh 3a/jaui Ha HaXOXKJeHHe TeOMeTPUYeCKUX BeJTMUMH 10 00pasijaM Wiv arOpuTMaMm;

JesaTh (BBIHOCHBIE) TIJIOCKME UepTeXM W3 PHUCYHKOB O0beMHBIX (Uryp, B TOM 4YHC/Ie
pHICOBaTh BUJI CBEPXY, COOKY, CTPOMThH CeYeHHs] MHOTOTDAHHUKOB;

W3BJieKaTh, WHTEPIIPeTUPOBaTb U Tpeobpa3oBbIBaTh HMH(OPMALMI0 O TeoMeTpUYeCcKUx
¢urypax, npeficTaB/eHHYO Ha uepTexax;

MIpUMeHSITh TeoMeTpuueckre (DakThbl il pelleHusi 3ajay, B TOM YMCJie Tpe/Iio/ararlmx
HECKOJ/IbKO I11aroB pelleHMts;

OTMChIBAaTh B3aUMHOE PacIioioXKeHue MPSIMbIX U TJIOCKOCTel B TIPOCTPAHCTBE;

(hopMyMpoBaTh CBOMCTBA U MPU3HAKU QUTYP;

JI0Ka3bIBaTh reOMeTprUUecKre YTBep K/eHNs;

B/Ia/leTh CTaHJApPTHOM KiacCcU(UKalell MPOCTPAaHCTBEHHbIX (Uryp (MMpaMuzbl, MPU3MBI,
rapasienienurnesibl);

HaXOJWTh OOBEMBI M TUIOLIAM TIOBEPXHOCTEH TeOMEeTPHUUeCKHX Tesll C TpPUMeHeHHeM
hopmy;

BBIUMCJIATh PACCTOSTHUS U YIJIbI B IPOCTPAHCTBE.

B noBceZiHeBHOM )KU3HU U NIPY U3yUYeHUH IPYTUX NpeIMeTOB:

WCII0/Ib30BaTh CBOWCTBA TeOMETPUYECKHMX (Uryp /s pelleHHs 3ajad IpPaKTUYeCKOro
XapakTepa ¥ 3a/jau U3 IPyrux 00iacTeil 3HaHUM

OneprpoBaTb TMOHATUSIMM [I€KapTOBbl KOOPAMHATHI B TIPOCTPAaHCTBE, BEKTOpP, MOJYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, Yrojl MeX[y BeKTOpaMH, CKassipHOe
NIpOKM3Be/leHre BeKTOPOB, KOJI/TMHeapHble BEKTODbI;

HaXO/IUTh PacCTOsSIHUE MeXZy ABYMsI TOUKaMH, CyMMYy BeKTOPOB U IPOM3BeJileHHe BeKTOopa
Ha YMCJI0, YTO MeXJy BeKTOpaMH, CKalsipHOe MPOu3BeJieHue, pacK/a/blBaTb BEKTOP M0 JABYM
HeKOJUIMHeapHbIM BeKTOpam;

3a/jaBaTh MJIOCKOCTb ypaBHEHHEM B JIeKapTOBOM CHCTeMe KOOD/IMHAT;

periaTh MpOCTeiIIne 3a/jaudl BBeZileHHeM BEKTOPHOr0 6asuca

[TpencTaBasTh BK/Ia/ BbIAIOLMXCS MAaTEMaTUKOB B Pa3BUTHE MaTeMaTHKU U MHBIX HAyUYHbIX
obsacTel;

MOHUMaTh POJIb MaTeMaTHKU B pa3BUTHu Poccuun

Vcnonb30BaTh OCHOBHblE MeTO/bl [lOKa3aTelbCTBa, TMPOBOAUTH [l0Ka3aTelbCTBO U
BBITOJTHSITh ONPOBEP)KEHUE;

NIPUMEHSITb OCHOBHbIE MeTO/Ibl pellieHUsI MaTeMaTHUeCKUX 3a/jay;

Ha OCHOBe MaTeMaTMUeCKUX 3aKOHOMEpPHOCTell B MpUpOJe XapaKTepu3oBaTb KpacoTy U
COBEpLLIEHCTBO OKPY)Katolllero Mypa v pou3Be/leH1i NCKYCCTBa;

MPUMEHATb TIPOCTeMIle TPOrpaMMHble CpeJCTBA U 31eKTPOHHO-KOMMYHHUKAL|UOHHbIE
CHCTeMbl NI pellleHnH MaTeMaTUYeCcKUX 3a/iau

2. CTPYKTYPA 1 COAEPXAHUE TNCHOUIIVINHBI

2.1 O6beM JUCHMIUIMHBI U BUABI y4eOHOH padoThl

Ounasi hopma o0yueHust

Buod yue6Hoti pabombl O6vem uacoe
O0BeM 00pa3oBaTe/TbHON MPOrpaMMbI 340
PaboTa 00yuaromuxcsa BO B3aUMO/IefiCTBHH C TIPenojaBaTe/ieM 324
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B TOM 4UHCJie:

JeKUIUU (YPOKH)

162

B (hopMe MpaKTHUUeCKOM MOITOTOBKH (ec/iv MpelyCMOTPEHO)

IPpakKTUYeCKHe 3aHATHA

162

B (hopMe TMpaKTHUeCKOM TMO/ITOTOBKH (eC/ii MpelyCMOTPEHO)

nabopaTopHbIe 3aHATHUS

B (hopMe TMpaKTHUeCKOM TMO/ITOTOBKH (eC/ii MpelyCMOTPEHO)

KypcoBasi paboTa (mpoekt) (eciu npedycmMompeHa)

CamocrTosiTenbHas paboTa obyuatoirierocs (Bcero)(ecau npedycmompeHa)

KoHcynbTatuu (ecau npedycmompeHa)

[TpomexxyTouHasi aTTectauys B hopme oucpgepeHyuposaHHo20 3auema 8 1 cemecmpe
U 3K3ameHda 8o 2 cemecmpe.

| N
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2.2, TemaTuuyeCcKHi NJIaH U COJepP)KaHUe AUCLUTI/IMHBI

Ounas hopma 0byueHus

2.2. TemaTU4eCKHUil M/IaH U CO/iep)KaHHe JUCLUTITHHBI

OuHast popma oOyueHUs

HaumeHoBaHMe pa3je/ioB U Copep:xaHue yueOHOro MaTepuasa, 1adopaToOpHbie U MPAaKTHUYeCKHe PadoThlI, ()qﬁ;z%“;
TeM CcaMoCToATe/IbHasA padoTa 00yuarmuxcsa, KypcoBasi padoT (IIpoeKT)
1 2 3
1 cemecTp
Pazpen 1. Anredpa 54/4
CopepxaHue yueOHOro MaTepuasa
Tema 1.1 MaTtematuika B HayKe, TeXHHUKe, 9KOHOMUKe, TH(HOPMAI[MOHHBIX TeXHOOTUSIX U TIPaKTUUeCKOM ’
T JesitenbHOCTU. Llenu v 3ajaum U3yueHUs: MaTeMaTHUKU Npu ocBoeHuu ripodeccuii CI1O u
Beenenue .
crierianbHOCcTer CITO.
CamocrosTenibHas pabora: [Toaroroska coobireHus 1o Teme «Pa3BUTHe TIOHSATHSI O YHCIE» 2
Tema 1.2 Cojiep>xaHue yuye0HOro MmaTrepuasia
o VppaLoHaibHbIe Unciia, OChb 1eWCTBUTE/IbHBIX UKCe/T, BBIUMC/IEeHUS 3HAaUeHU BbIpaXKeHUM C 2
Lesnbie npparjoHanbHble YUCIa
MppaLMOHA/IbHBIMUA YK C/IAMU
Tema 1.3 CopepkaHue yueOHOro MaTepuasa
. o MHOKeCTBO [|eHiCTBUTE/IbHBIX YUCEe/T, BBIYMC/IeHUS] 3HAYEHUM BbIDa)KEHUM C [1eCTBUTE/IbHBIMU 2
[eWicTBUTE/IbHBIE UKCIIA
yrcJIaMu
Tema 1.4 Copepxanue yueOHOro MaTepuasa
o [TopsiioK AeHCTBUM, AeHCTBUS HaJl OOBIKHOBEHHBIMHU U JIECITUYHBIMH JPOOSMHU, UPPaI[iOHATbHBIMU 2
BrimosHeHne apudMeTnuecKux
. o yucaaMu
JIeCTBUW HAJl YMC/IaMU =
CamocrosTenbHas pabora: [Toaroroska coobienusi «Mctopust BO3HUKHOBeHUsI po6eii» 2
Tema 1.5. CopepxaHue yueOHOro MaTepuasa 9
[Tpub/IM>KeHHBIE BBIYMCIEHHST AG6co/t0THasi U OTHOCUTE TbHAsl MOTPeIITHOCTH, OKPYTJ/IeHHe YKiCesT
Tema 1.6.
[TorpemHocTs B Cojep>kaHue yueOHOro MaTepuasa ?
nipeoOpa30BaHUsX U [TorpemrHoOCTH CyMMbI, Pa3HOCTH, MPOW3Be/IeHHSI ¥ YaCTHOTO MPUO/IV)KEHHBIX BeJTMUNH
BbIUMCJIEHUSIX
Tema 1.7. Copep)xanue yue0HOro Mmarepuaa 9
KowmruiekcHble yncsia

Anrebpanueckasi popmMa KOMILJIEKCHOTO UKCJIa, MOAYJb U apr'yYMeHT, KOMILJIeKCHasl TVIOCKOCTh
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Tema 1.8.
CrereHb C HaTypa/bHbIM

Cojiep)xaHue yue0HOro MaTepuasia
CBolicTBa CcTeleHel ¢ HaTypaabHbIM MTOKa3aTesaeMm

1IoKasareseM
Tema 1.9. IIpakTH4yeckoe 3aHATHE

CreneHs C LiebIM [T0Ka3aTeseM CBoiiCTBa CTeleHel C 1jeJIbIM IIoKa3aTeneM
Tema 1.10.

ApudmeTnueckuii KOopeHb
HaTypa/IbHOM CTereHu

Copep)xanue yue0HOro Mmarepuaa
CBolicTBa KOpHel C HaTypabHOW CTeNeHblo

Tema 1.11.
BorunciieHre KopHei
HaTypa/IbHOMN CTereHu

Copep)xaHue yueGHOro marepuana
Beruriciienue v mpeobpa3oBaHre BEIPRKEHHI C KOPHSIMU C HaTyPalbHOW CTeTIeHbI0

Tema 1.12. Cojep>kaHue yueOHOro MaTepuasia
Crenenu C palOHaIbHbIM 3anuck KOpHS B BU/Je CTENeHU C paliOHA/IbHBIM 0Ka3aTesjieM, CBOMCTBA CTereHer C paljiOHa/IbHbIM
rioKasaTesiem rioKasaTesieM
Tema 1.13.
N IIpakTHyeckoe 3aHATHE
CreneHu C JelCTBUTE/IbHbIM . o N
CBoiiCTBa CTerneHel C JelCTBUTe/IbHBIM I0Ka3aTesieM
roKas3aTesem
Tema 1.14.

ITpeo6Gpa3oBaHue UKC/IOBBIX
BBIP@KEHHH, COZIEPIKAIIIUX
CTerneHu

Copep)xaHue yue0HOro Mmarepuaa
[Tpeobpa3oBaHre UKC/IOBBIX BHIPAXKEHWH, CO/lepsKallliX CTerleH!

Tema 1.15.
[Tpeo6pa3oBaHue OYKBEHHbIX
BbIpa)keHUH, CoJieprKalliix
CTETeHH

Copep)xaHue yue0HOro Mmarepuaa
[Tpeobpa3oBaHue OyKBEHHBIX BbIPA)KEHUH, CO/IePKALl[UX CTeleH!

Tema 1.16.
OnpeeneHrie paBHOCUIBHOCTH
BbIPa)KeHUM C pajiiKajiaMu

Copep:xaHue yueOHOro MaTepuasa
[ToHsATHE paBHOCH/ILHOCTH, 00/1aCTh JOMYCTUMBIX 3HaUeHHH MOAKOPEHHOTO BhIPa)XKEHHsT KOPHEH
YeTHOU CTereHu
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Tema 1.17.
WppaiioHa/ibHble YypaBHEHUSI

IIpakTHYecKoe 3aHATHE
PeliieHne MppalMoHaIbHbIX YPaBHEHUM

Tema 1.18
Cojep>kaHue yueOHOro MaTepuasia
Pemrenue rokasaTebHbBIX .
o PerreHve nokasaTe/ibHbIX YpPaBHEHUN

ypaBHeHUM

Tema 1.19.

PellieHre TipuK/IaZiHBIX 3a/la4y Ha
CJI0)KHBIE TIPOLI€HThI

IIpakTHyeckoe 3aHsATHE
Cr105kHbIe Y TIPOCTHIe TIPOLIEHTHI, pellieHye TIPUK/IaJAHbIX 3a/ja4 Ha CJIOJKHbIe TTPOLIeHThI

Tema 1.20. CopepxaHue yueOHOro MaTepuasa
Onpepenenue jorapudma [ToHsiTHe orapudMma, OCHOBHOe JiorapudMUUecKoe TOXKIEeCTBO
Tema 1.21. Copep)xanue yueOHOro Mmarepuaa
CaoticTBa iorapumMoB CaoricTBa iorapupMoB

Tema 1.22.

Copep)xaHue yueOHOro Mmarepuasa

[ecsaTuuHble ¥ HaTypaJbHbIE
[ecaTrnyHble U HaTypasbHbIe JT0rapu@Mbl

norapubMbl
Tema 1.23.

®dopmyiia repexoja K HOBOMY
OCHOBaHHIO jiorapudma

IIpakTHYeckoe 3aHATHE
[TpumeHeHre ¢hopMyJibl TepexoZia K HOBOMY OCHOBAHHIO TIPU pellleHnH 3a/jau

Tema 1.24.
N o CopepxaHue yueOHOro MaTepuasa
IIpaBuia meucTBun C N N
Boiuncnienve 3HaueHU BbIpa)KeHUM, COZlep Kallux Jorapudmbl
norapudmamu
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Tema 1.25.

I'IpaKanecxoe 3daHATHE

ITpeobpa3oBaHue BBIpaKEeHHUI C . 2
BbruricsieHre BbIpayKeHUH, COZiep KalliiX JIoTapugMbl
sorapubmMamu
Tema 1.26. CopepxaHue yueOHOro MaTepuasa 2
JlorapudmMuueckue ypaBHeHUsI PelleHre norapudMuyecKux ypaBHeHUM
Tema 1.27. IIpakTH4yecKkoe 3aHATHE ?
KonTponbHaspaboTalNel KoHTponbHast paboTa o Teme «Jlorapruhmbi»
Pa3pen 2. OCHOBBI TPUTOHOMETPUM 42
Tema 2.1.
Copep)xaHue yueOHOro Mmarepuasa
PasuanHas mepa yria. I[ToBopot 2
PaguannHas mepa yriia. [ToBopoT TOUKM BOKPYT Hauasa KOOpJWHaT
TOUKU BOKDYT Hayaja KOOpJWHAT
Tema 2.2.
CopepxaHue yueOHOro MaTepuasa
OrnpefesieHrie CUHYyCa, KOCHHYCa . 2
yra OnpejeneHve cMHyCa, KOCUHYyca yrya. TpUroHoMeTpuyeckuii Kpyr
Tema 2.3. IIpakTHUeckoe 3aHATHE
OnpegeneHve TaHreHca U OmnpefeneHre TaHreHca U KOTaHreHca yrja. JIMHUM TaHreHca M KOTaHreHca Ha 2
KOTaHreHca yria TPUTOHOMETPUUECKOM KpyTe
Tema 2.4.
Copep)xaHue yue0HOro Mmarepuaa
3aBUCUMOCTh MEXXy CHUHYCOM,
OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, 3aBUCHUMOCTb MeK/y TaHT€HCOM, KOTaHT€HCOM, 2
KOCHMHYCOM U TaH['€HCOM OJJHOTO
CMHYCOM U KOCMHYCOM OJHOTO U TOTO JKe yIJia
Y TOTO e yrya
Tema 2.5. IIpakTH4yecKoe 3aHATHE
[TpyMeHeHre OCHOBHBIX [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPAYKEHUH C TIOMOII[bI0 OCHOBHBIX TPUTOHOMETPHUYECKUX 2

TPDUTOHOMETPUYECKHX TOXAECTB

TOXK/IECTB.
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Tema 2.6.
DOopMyJIbI C/I0KEHUS

Copep)xaHue yueGHOro marepuasna
[Tpeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHHUH C TIOMOILBI0 POPMYJT CHHYCOB, KOCHHYCOB U
TaHMeHCOB CYMMbI M Pa3HOCTH /IBYX YIJIOB.

Tema 2.7.
CuHYC, KOCHHYC U TaHT€HC
JIBOMHOTO yrJjia

Copep)xaHue yue0HOro Mmarepuaa
[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BbIpa)XKeHHUH C TTIOMOILbI0 (hOPMYJT CHHYCa, KOCUHYCa U
TaHreHca ABOWHOIO yIJia.

Tema 2.8. Copep:xaHue yueOHOro MaTepuasa
DopmyJibl TIPUBEIeHUS [Tpeo6Gpa3oBaHye TPUTOHOMETPUUECKUX BhIPAYKEHUH C TIOMOILI[BIO (hOPMYJT TPUBEIEHHUST
Tema 2.9. CopepxaHue yueOHOro MaTepuasa
CymMma ¥ pa3HOCTb CUHYCOB U [Tpeo6pa3oBaHye TPUTOHOMETPUUECKUX BBIPAKEHHH C TIOMOII[BI0O (POPMYJ/T CyMMbI CHHYCOB,
KOCHHYCOB KOCHHYCOB M TAHT€HCOB YIJIOB
Tema 2.10.

[TpumeHeHue dhopmyn
TPUTOHOMETDPUH TP pellieHrur
3aay

Copep)xanue yueOHOro Mmarepuana
PelieHue 3a/1a4 110 TPUTOHOMETPHUU

Tema 2.11.
KonTtposnrHast pabora Ne2

IIpakTHueckoe 3aHATHE
KonrposnbHast paboTta o Teme «IIpeobpa3oBaHue 1 BBIUKMC/IEHHE TPUTOHOMETPUYECKHX
BbID&KEHUIN»

Tema 2.12.
Apkkocunyc. Permenue
ypaBHeHus cos(x)=a

Copep)xaHue yueOHOro Mmarepuasa
ApkkocuHyc. PellieHre ypaBHeHUsI COS(X)=a U YpaBHeHUH, CBOJSAIIMXCS K HEMY

Tema 2.13.
o Co/iep)xaHue yue0HOro MaTepuasia
ApxkcuHyc. PellleHue ypaBHeHUI o _ .
sin(x)=a ApkcuHyc. PelieHue ypaBHeHUH Sin(X)=a U ypaBHEHUH, CBOJALIMXCS K HEMY
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Tema 2.14.
APpKTaHreHC ¥ apKKOTaHIeHC.
PelleHre ypaBHeHUH tg(Xx)=a u

Copep)xaHue yue0HOro Mmarepuasa
ApKTaHTeHC 1Ma apKKoTaHreHc. PellieHre ypaBHeHUH tg(Xx)=a U ctg(X)=a U ypaBHEHUI, CBOASILIUXCS K

HUM
ctg(x)=a
Tema 2.15.
Pemenne npocrenimye Copep)xaHue yue0HOro Mmarepuaa
TPUTOHOMETPUUECKUX PemeHuie npocTeHIINX TPUTOHOMETPUYECKUX YPaBHEHUH C MIOMOLL[bI0 TPUTOHOMETPUUECKOT0 Kpyra
ypaBHeHUH
Tema 2.16.
TpuroHomerpuueckue Copep)xaHue yue0HOro MmaTepuaa
ypaBHEHUs1, CBOZSALIMECS K PerieHrie TPUrOHOMETPUUECKHX YPaBHEHUM, CBOASLLUXCS K KBaJJpaTHBIM
KBa/IpaTHbIM
Tema 2.17.
Copep:xaHue yueOHOro MmaTepuasa
OpHopoHbIe o
PertieHvie 0IHOPOJHBIX TPUTOHOMETPUYECKUX YPaBHEHUU
TPUTOHOMEeTPUYeCKHe yPaBHEeHUsI
Tema 2.18.
IIpakTHyeckoe 3aHATHE
YHuBepcanbHas o o o
PelreHrie TPUroHOMETPUUECKUX YPaBHEHWH C TTIOMOLLBIO YHUBEPCA/IbHOM TPUTOHOMETPUUECKOU
TPUTOHOMeTpUYecKast
NIO/ICTaHOBKYU
MO/ CTaHOBKA
Tema 2.19.
IIpakTH4yecKkoe 3aHATHE
Meton BCIOMOraTe/IbHOTO N
apryMeHTa PelieHre TpUroHoMeTpUUeCKMUX ypaBHeHHWH C METO/0M BBeZIeHUs1 BCIIOMOraTe/IbHOTO apryMeHTa
Tema 2.20.
. CopepxaHue yueOHOro MaTepuasa
PerreHvie mpocTenimx o
PerieHvie poCTeNILIMX TPUTOHOMETPUYECKUX HEPABEHCTB ¥ HePaBeHCTB, CBOJALLMXCS K HUM
TPUTOHOMETPUUECKUX
HepaBeHCTB
Tema 2.21. IIpakTH4yeckoe 3aHATHE

KonTponbHast paboTa Ne3

KonrposibHas paboTta 1o TeMe «PeliieHre TPUTOHOMETPUYECKHX YPaBHEHUI»
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Paszpen 3. DYHKIMH, UX CBOMCTBA U rpaduku 24/0
Tema 3.1. Copep)xaHue yueOHOro Mmarepuaa
Onpepenenve 4nca0BOM OrnpeiesieHre YMCIOBOM (DYHKIMM U CrIoco0bI ee 3aanust. O6macThb oripeesieHyst U 06/1acTb 2
(GYHKI[UH M CITOCOOBI ee 3aJjaHust 3HaueHUH (PyHKLIMH.
Tema 3.2. Cojiep>xaHue yue0HOro MaTepuasia 2
CaoticTBa hyHKIMI YeTHOCTb-HEUETHOCTh, MOHOTOHHOCTD, IEPUOIUYHOCTD.
Tema 3.3.
. Copep)xaHue yue0HOro Mmarepuasa
V3yuenue roHsTHst 00paTHOM o o 2
O6nactb ornpefesieHus ¥ 00/1aCTh 3HaUeHW 00paTHON (YHKLIUH.
byHKLMU
Tema 3.4.
IIpakTHyeckoe 3aHsATHE
@DyHKLMOHA/IbHbIE 3aBUCUMOCTH N 2
UccnenoBanue (GyHKIMOHAIBHBIX 3aBUCHMOCTEH B peasibHbIX MpoLieccax.
B peaJIbHBIX IpoLeccax
Tema 3.5. IIpakTHyecKoe 3aHsATHE
WccnenoBanue GyHKIMU. Cxema uccnezioBanus ¢pyHkImU. PeiieHue 3agau. Cauru rpadyka GyHKLMY 0 OCSIM X Uy, CKaTue 2
ITpeobpa3oBaHus HyHKIHI Y pacTsbKeHHe B0JIb OcH X U Y. [TlocTpoeHue rpahykoB (GYHKIWN C MOAY/IEM.
Tema 3.6.
IIpakTH4Yeckoe 3aHATHE
HTorosas KOHTpPOJ/IbHasA 2
paborta
2 cemecTp
Tema 3.7. Copep)xanue yueOHOro marepuaa 9
CrerneHHble (OYHKIIUU CBolicTBa cTenieHHbIX (yHKLMN. PellieHue 3az1au.
Tema 3.8. IIpakTH4YecKkoe 3aHATHE ’

[Toka3aresnbHble QYHKIUU

CBoliCcTBa MoKa3aTe/bHbIX (PYHKIMI. PellieHue 3ajau.
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Tema 3.9.

I'IpaKanecxoe 3daHATHE

Jlorapudpmirieckue yHKn CsoticTBa norapudmuyeckux GyHKLWN. PellieHue 3azau. 2
Tema 3.10. IIpakTH4yeckoe 3aHATHE
TpuroHomeTtpuueckre GyHKLUN CBoiicTBa TPUTOHOMETPUUECKUX (PYHKIMM y=C0oSX U y=sinx. OGpaTHbIe TPUTOHOMETPUUeCKHe 2
Y=COSX U y=sinx ¢dbyskiuu. Peiienue 3azau.
Tema 3.11. Copep:xaHue yueOHOro MaTepuasa
TpuroHomeTpryeckue GyHKLUN CBoliCTBa TPUTOHOMETPUYECKUX QYHKIMU Y=tgX 1 y=ctgx . OOpaTHbIe TPUTOHOMETPUYECKHe 2
y=tgx U y=Ctgx dbyHkimu. PelieHue 3azau.
Tema 3.12. IIpakTH4YecKoe 3aHATHE ’
KonTponbHast paboTta Ned KonTponbHas paboTa 1o TeMe «@YHKIIMYA U X CBOMCTBA».
Paspen 4. Kom0uHaTopuka 14/2
Tema 4.1.
IIpakTH4Yeckoe 3aHATHE
W3yueHue nipaBui 2
OCHOBHBIE TIOHSITUSI KOMOWHATOPUKH.
KOMOWHATOPUKH.
Tema 4.2. IIpakTH4yeckoe 3aHATHE 9
[IpaBu/io rpousBesieHUst [IpaBusio npousBeseHus. PelieHue 3azau.
Tema 4.3. IIpakTH4Yeckoe 3aHATHE 9
Pasmeltienus1, couetaHus Pasmeltienus1, couetranus. PellieHue 3aau.
Tema 4.4. IIpakTH4Yeckoe 3aHATHE 2
[IepecTaHoBKU ITepectaHoBkHU. PelieHue 3ajau.
Tema 4.5. IIpakTH4YecKkoe 3aHATHE
PerieHvie npakTUueckux 3azau c PerrieHue npakTUUeCKUX 3aZiau C UCTIOIb30BaHKEM TPABUJT KOMOMHATOPHKHY. ’
WCII0/Ib30BaHKeM IpaBUJl
KOMOWHATOPUKH
Tema 4.6. IIpakTHyeckoe 3aHATHE ’

bunom HbroToHa

brunHom HrroToHa. PelnieHue 3aau.
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Tema 4.7.

HpaKTl/l‘-IECKOE 3aHATHE

2
KonTponbHas paboTta Ne5 KonTposbHas pabota « KoMOMHATOpHKA».
Paspgen 5. Teopus BeposiTHOCTEH 27/0
Tema 5.1 CopepxaHue yueOHOro MaTepuasa 2
CoO0bITHSI. BeposiTHOCTb COOBITHS CoObiTHsi. BepositHOCT coOBITHS. PerieHne 3aau.
Tema 5.2 IIpakTH4YecKoe 3aHATHE ’
CBolicTBa BepOATHOCTeH CBoiicTBa BeposiTHOCTel. PellieHue 3a/au.
Tema 5.3 IIpakTH4yecKoe 3aHATHE ?
OtHOcUTe/IbHas YacToTa OtHocuTesbHas yacToTa. PellieHue 3azau.
Tema 5.4
Copep)xaHue yue0HOro Mmarepuaa
Teopema c/10xeHus o 2
N Teopema ciiokeHus BeposiTHOCTeH. PelieHue 3azau.
BEPOSITHOCTEN
Tema 5.5
IIpakTHUyeckoe 3aHATHE
Teopema yMHOXeHUS N 2
o Teopema yMHOXeHUsI BepOSITHOCTel. PellieHre 3azau.
BEpPOSITHOCTEN
Tema 5.6
o IIpakTHueckoe 3aHATHE
CymMmma BeposATHOCTeM . . 2
. CyMMa BepOSITHOCTel TIPOTHUBOTIONIOXKHBIX COOBITHIA. PelieHue 3ajau.
TIPOTUBOIIOJIOXKHBIX COOBITHIA
Tema 5.7 IIpakTH4YecKoe 3aHATHE ’
ITosiHast TpyMIia COOBITHIA [TosiHas rpyria cobbITHA. PertieHue 3a/1au.
Tema 5.8 IIpakTHYecKoe 3aHATHE ’
Y Cji0BHasi BEPOSITHOCTh YcnoBHasi BepossiTHOCTb. PopMmyiia belieca. PelieHue 3azau.
Tema 5.9 IIpakTH4yecKoe 3aHATHE ?

CnyuaiiHble BeJTMUHHbI

Cryuaiinble BesiMunHbL. PellieHue 3az1au.
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Tema 5.10

I'IpaKanecxoe 3daHATHE

3aKOH pacripe/ie/ieHUst e 2
o 3aKOH pacripe/ie/ieHUs1 C/ly4alHOW BeJIMUMHbI. PellieHue 3azau.
CTy4YaliHOM BeJIMYMHBI
Tema 5.11
IIpakTHyeckoe 3aHsATHE
LleHTpasibHbIE TEHAEHLIUN N 2
o LleHTpanbHble TeHJEHLMW CTyuyaliHOM BeTMUUHbIL. PellieHue 3ajau.
Cy4aliHOM BeJTMUUHbI
Tema 5.12 IIpakTHUeckoe 3aHATHE 2
Peluenue 3azau PeluieHue 3azau.
Tema 5.13 IIpakTHUeckoe 3aHATHE 9
KonTponbHast paboTta Neb KoHTposbHast paboTta no TeMe «Teopust BEPOSITHOCTEM»..
Pa3zpgen 6. Hauasa MaTeMaTU4eCcKoro aHa/jams3a 58/3
CopepxaHue yueOHOro MaTepuasa 9
Tema 6.1. CoObITHe, BepOSITHOCTh COOBITHS, C/I0’KEeHHe U YMHOKeHHe BepPOSITHOCTeH.
UncsioBble moc/ie0BaTeIbHOCTH CamocTosTesTbHasi paboTa: MoAroTOBUTL COO0IIeHre Ha TeMy «VICTOPHS TTOSIB/IEHUS] TEOPHUH 3
BEepPOSITHOCTEMN»
Tema 6.2. CopepkaHue yueOHOro MaTepuasa 2
IIpenen moce1oBaTe/ILHOCTH IIpenen nociegoBaTeIbHOCTH
Tema 6.3.
CopepxaHue yueOHOro MaTepuasa
BrruricieHne cymmbl 2
BbIunicsieHre cyMMbl 6@CKOHEUHOTO UMC/IOBOTO psifia. PellieHue 3a/a4.
OeCKOHEUHOr0 UYMCIOBOTO Psija
Tema 6.4.
CymMMa 6eCKOHEeUYHOM IIpakTHYeckoe 3aHATHE )
yObIBaro11[elt reoMeTprU4eCcKoi CymMma 6eckoHeuHOM yObIBarolieil reoMeTpHUUeCKOM rporpeccuu. PelieHue 3azau.
TIPOrpeccumn
Tema 6.5.
[ToHsiTHe TIPOU3BOAHOM, ee CopepkaHue yueOHOro MaTepuasa 2
MeXaHUYeCKUU CMBIC/T [ToHsiTMe IPOM3BOAHOM, ee MexaHN4YeCKrr CMbIC/. PellieHve 3azau.
Tema 6.6.
. Copep:xaHue yueOHOro MaTepuasa
[Tpou3sBozHas CTeNeHHOU o 2
[Tpou3BoHast cTerneHHOM QyHKLIMU. PellieHue 3a/au.
byHKLIAN
Tema 6.7. Copep:xanue yueOHOro MmaTepuasa ’
[TpaBuna guddepeHMpPOBaHUS [TpaBuna guddepenupoBanus. Perienue 3azay.
Tema 6.8. Cojiep>xaHue yuye0HOro MmaTepuasia ’

HPOI/IBBOAHLIE 3J/IEMEHTAaPHbIX

[Tpou3sBo/iHbIE 3/1eMeHTapHbIX QyHKLuii. [IprMepsl.
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byHKLIMM

Tema 6.9.
[TpumeHeHe Tab/HI]
TIPOU3BO/IHBIX 3/IeMEeHTapPHbBIN

IIpakTHueckKoe 3aHATHE
HaxoxxaeHre IpoU3BOJHBIX (PYHKIUM C TIOMOII[BI0 TaO/IUI[bI TIPOU3BO/HBIX.

byHKLMM
Tema 6.10.
o Copep)xanue yue0HOro Mmarepuaa
['eomeTpuyeckum CMbIC/ . .
o I'eomeTpuyeckun CMbIC/I IPOU3BOLHOU. PellieHue 3aiau.
TIPOU3BOJHOU
Tema 6.11.

[TpomexxyTKu Bo3pacTaHUsi U
yObIBaHUsT HYHKLIAN

Copep)xaHue yueGHOro marepuana
[TpomexxyTKu Bo3pacTaHus U yObiBaHus QyHKUWH. PereHne 3aau.

Tema 6.12. Cojep>kaHue yueOHOro MaTepuasia
IKCTpeMyMbl hYHKLINU OKcTpemMyMbl pyHKLMU. PellieHre 3ajad.
Tema 6.13.

WccnenoBanue GyHKLWN C
TIOMOILIBIO TIPOM3BO/IHOM

IIpakTHueckoe 3aHsATHE
WccnenoBanve QpyHKLMY C TOMOILIBIO POU3BOIHOM. PellieHue 3asau.

Tema 6.14.
Hawubosibiliee 1 HaMeHbIIIee
3HaueHuWe (PyHKLIUH

CopepxaHue yueOHOro MaTepuasa
Haubosbiliee 1 HauMeHblIIee 3HaueHre GyHKIUU. PerieHue 3a/1au.

Tema 6.15.
Perienvie cozpepkaTeibHbIX
3a/la4 Ha HaXOJK/leHe
HanOOoJbIIIero (HauMeHbBILEero)
3HaueHUst GyHKLUU

Copep)xaHue yue0HOro Mmarepuaa
PerieHue coziepkaTe/TbHBIX 33/jau Ha HaXOXK/jeHre Haubosibilero (HauMeHblero) 3HaueHust

byHKIMU.

Tema 6.16.
BoinyksiocTs rpaduka QyHKLIMH,
TOUKHU Tieperuda

IIpakTHyeckoe 3aHsATHE
BrimykocTs rpaduka ¢hyHKIMY, TOUKH riepervba. VccienoBanue pyHKIMM Ha BBITYK/IOCTh

Tema 6.17. IIpakTHyeckKoe 3aHATHE
dusnuecKuii CMbICT @du3MuecKuil CMbIC MPOM3BOAHON. Pelienue 3ajau. MccneoBaHre GyHKLUMY Ha BBIMYKIOCTb-
TIPOU3BOJHOM BOTHYTOCTb.
Tema 6.18. IIpakTHyecKoe 3aHATHE

KonTponbHas pabora No7

KonTtpospHast pabota no Teme «IIpon3BozHas»
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Tema 6.19.
[MTousTHE TTIEPBOOOPA3HOM

Copep)xaHue yue0HOro Mmarepuasa
[MousaTHe TepBoobpa3Hoii GpyHKIMH. [TprMepsl. Perienue 3az1au.

byHKIUH
Tema 6.20.
Copep)xaHue yueOHOro MaTepuaia
Hpapitnia HaXOKeHIA ITpaBu/Ia HaXOXKEeHUs TIepBO0Opa3HbIX. PellieHne 3azau
nepBoo6pasHbIX p PBOOOP : .
Tema 6.21.

PerreHue 3a/1a4 Ha CBSI3b
1epBoo0OpasHoOM U ee

IIpakTHueckoe 3aHsATHE
PermieHue 3a/1au Ha CBs3b IEPBOOOPA3HOM U ee POU3BOIHOMN

TIPOX3BOJHOU
Tema 6.22. IIpakTHyeckoe 3aHATHE
HeonpepeneHHbll MHTErpal Heonpenenennblii uaTerpas. [Tpumepsl. Tabauija MHTErpasios.
Tema 6.23.

HaxoxxzneHve uHTerpasaos C
TTOMOII[BIO TaOJTHIBI
1epBo0Opa3HbIX

IIpakTHYecKoe 3aHATHE
Haxoxx/ieHre UHTerpasioB MeToZioM 3aMeHbI IiepeMeHHOM. PellieHue 3azau.

Tema 6.24.
Haxo»x/jeHre nHTerpaioB
MEeTO/IOM 3aMeHbl TlepeMeHHOMN

IIpakTHUeckoe 3aHATHE
HaxoxzeHre WHTerpasioB MeTOZ0M 3aMeHbI epeMeHHOM. PelieHue 3aau.

Tema 6.25.
BerunicieHue onpe/ie/ieHHbIX
uHTerpanos. dopmysia
HrerotoHa-J/IeibHuIa

IIpakTH4YecKkoe 3aHATHE
BrruriciieHue omnpe/ieieHHbIX WHTerpanoB. @opmyna HetoToHa-JlelibHUIIA.
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Tema 6.26.
[Tnowaas KpUBOIMHEWHOM

Cojiep>kaHue yue0HOro MaTepuasia

o o . 2
TpanewLuu 1 orpe/iesieHHbIN [Tno1jap KpUBOIMHEMHOU TparieLiiy U onpe/ie/leHHbIM UHTerpas. Pellienve 3azau.
VHTerpaJl.
Tema 6.27.
Copep)xaHue yueOHOro Marepuasa
IIpuMmeHeHve vHTerpasa s o 2
9 [TpuMeHeHre MHTerpasna AJisi BbIUKMCIeHUs TiolaAed maockux ¢uryp. Peiienue 3amau.
BbIUMCJIEHUS [UIOLIa/lel
Tema 6.28.
IIpumeHeHre uHTerpana ajis IIpakTHUeckoe 3aHATHE 2
BBIUMC/IeHUS (PrU3UUeCcKrX [TpuMeHeHMe UHTerpasa /Jisl BBIYUC/IeHUsl 3HaueHui (pr3nueckux BeMuYUH. PellieHue 3ajau
BeJINYMH
Tema 6.29. IIpakTH4YecKoe 3aHATHE ’
KonTponbHast paboTa Ne8 KouTpoibHas padora o Teme «VIHTerpasibi».
Pazpen 7. YpaBHeHHs 1 HepaBeHCTBA 30/0
Tema 7.1.
. Copep:xaHue yueOHOro MaTepuasa
[Tpocretime cBefjeHUsSI O KOPHSAX N . 2
o ITpocTeiiive cBeZieHus1 0 KOPHSIX anreOpanuecknx ypaBHeHuWi. PereHne 3azau.
aireOpanyecKrX YpaBHEHUH
Tema 7.2. Copep:xanue yueOHOro MaTepuasa ’
PaBHOCHUILHOCTh YDaBHEHUM PaBHOCH/IBHOCTH YpaBHeHuH. PeinieHue 3aau.
Tema 7.3.
Copep)xaHue yueOHOro Marepuaa
OO0r1111ie METOZBI peIIeHuUsT " 2
o Pemenvie ypaBHeHHH.
ypaBHEHUH.
Tema 7.4.
CopepkaHue yueOHOro MaTepuasa
Metop, pas/iokeHus1 Ha N 2
PelieHvie ypaBHeHU MeTO/IOM pas3/io’KeHUs] HA MHOKUTEJIH.
MHO>KUTEIN
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Tema 7.5.
MeTopn BBeZieHUsI HOBOU
repeMeHHOM /1Sl pelleHust
YPaBHEHUH.

Copep)xaHue yue0HOro Mmarepuaa
PelieHue ypaBHeHUM MeTO/IOM BBeZleHHsI HOBOU repeMeHHOM.

Tema 7.6.

@®yHKIMOHA/IBHO - rpadyuyecKuii

Co/iep)xaHue yue0HOro MaTepuasia
Peiienne ypaBHeHMH (yHKI[MOHAIBHO - TpadMyecKUM MeTO0M

MeTO[,
Tema 7.7. IIpakTH4yecKoe 3aHATHE
KonTponbHast paboTta Ne9 KoHTpoibHas padorta o Teme «PenieHue ypaBHeHH»
Tema 7.8.
. IIpakTH4Yeckoe 3aHATHE
PelieHnie HepaBeHCTB C OZJHOU o N
N PellieHrie HepaBeHCTB C OJHOV [TlepeMeHHOM MeTO/0M UHTepBasioB
repeMeHHOM.
Tema 7.9.
. IIpakTHyeckKoe 3aHATHE
Cucremsl ypaBHeHui. MeTog, o
Pemenue crucrem ypaBHeHUM MeTOZIOM MO CTaHOBKU
MOCTAaHOBKU
Tema 7.10.

Cucremsl ypaBHeHnd. Metog,
arebpanuecKkoro ClI0XKeHMUsl.

Copep)xaHue yue0HOro Mmarepuasa
PerieHue crucTeM TMHEHHBIX ypaBHEHU METOZIOM areOpandecKkoro C/I0XKeHHsl.

Tema 7.11.
Cucrembl ypaBHeHUH. MeTo[
BBeJIEHUS] HOBBIX MTEPEMEHHBIX

CopepxaHue yueOHOro MaTepuasa
PerieHre cUCTeMbl ypaBHEHUHM METO/IOM BBEe/IEHHUSI HOBBIX MTEPEMEHHBIX

Tema 7.12.
. IIpakTHyecKoe 3aHATHE
CucTeMbl HepaBeHCTB C OZJHOU N .
o Pemmenne cuctem HepaBeHCTB C OZJHOM NlepeMeHHOU
rlepeMeHHON
Tema 7.13.

I'paduueckuii MmeTos pereHUs
CUCTEeM HepPaBeHCTB C [IByMSsI
riepeMeHHbIMH

IIpakTHUeckoe 3aHATHE
['padryueckuii MeTO/ pellieHusl CUCTeM HePaBeHCTB C ABYMsI rlepeMeHHbIMU
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Tema 7.14.
[IpuMeHeHre MaTeMaTUUeCKUX

Copep)xaHue yue0HOro Mmarepuasa

[IpuMeHeHre MaTeMaTUUeCKUX MeTOZOB /ISl PellleHUs COZepKaTe/IbHbIX 3a4au. MaTeMaThueckoe 2
MeTOZIOB /ISl PelleHuUs
MOZie/IUpOBaHue.
cofilep>kaTesIbHbBIX 3a/ja4
Tema 7.15. IIpakTHUeckKoe 3aHATHE 2
KontposnbHast pabora NelQ KoHTposbHas pabora no TeMe «CUCTeMbl YPABHEHUH U HEPAaBEHCTBA»
Paspgen 8. IIpsaAMBIe ¥ NVIOCKOCTH B NIPOCTPAHCTBE 22/0
Tema 8.1.
Copep:xanue yueOHOro MmaTepuasa
[Ipeamet crepeomeTpuy, 2
[Ipeamet crepeomeTpun. AKCUOMBI CTEPEOMETPUH.
aKCHUOMBI CTePeOMeTpUHr
Tema 8.2
Copep)xaHue yue0HOro Marepuasa
[TapasnnenbHOCTD TNPSAMBIX, o 2
o [TapannensHOCTh NpsAMbIX. [lapasnenbHOCTb MPSAMOM U IJIOCKOCTH.
IIPSIMOM U IJIOCKOCTHU
Tema 8.3.
B3auMHoe pacriosiokeHue Copep:xanue yueOHOro MmaTepuasa ’
MPSAMBIX B [IPOCTPaHCTBe. YTOJI BsanmHoe pacriosioykeHue npsiMbIX B TIPOCTPAHCTBe. YTO/ MeXAy ABYMS IPSMbIMU.
MeXIY ABYMsI [IPSIMBIMU
Tema 8.4. CopepkaHue yueOHOro MaTepuasa 2
[TapanienbHOCTh MJIOCKOCTEN [TapanielbHOCTh TIOCKOCTel. PellleHue 3a/1au.
Tema 8.5. Copep>kaHue yueOHOro MaTepuasa 2
[Tapannenenunes [Tpsimoii mapasutenienune ;. HaknoHHbINM napasnenenumnes. Kyo.
Tema 8.6.
. CopepxaHue yueOHOro MaTepuasa
[TeprieHAMKY/IAPHOCTD MPSAMOU U . 2
TOCKOCTH [leprieH MKy ISIPHOCTB MPSIMOM M TUIOCKOCTH. PelieHue 3azau.
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Tema 8.7.

[TeprieHKy/IIp ¥ HAK/IOHHBIE.

Cojiep>kaHue yue0HOro MaTepuasia

o . 2
Yron mexay rpsMoun u [Tepniengukynsap. HaknonHas. [Ipoekiys. Yo Mexay IpsiMOi U IJIOCKOCTBEO.
IIJIOCKOCTBIO
Tema 8.8.
IIpakTH4yecKoe 3aHATHE
Teopema o Tpex 2
Perrenue 3as1au ¢ nprMeHeHUEM TeOpeMbI O TpeX IMepreHuKYIspax.
TepreHuKyasipax
Tema 8.9.
[IByrpaHHbIi yroJ. CopepxaHue yueOHOro MaTepuasa 2
[TeprieHAUKYISIPHOCTD [Byrpannsiii yroJ. [lepneHANKY/IIPHOCTE MJIOCKOCTeH
TJIOCKOCTeH
Tema 8.10. IIpakTH4YecKoe 3aHATHE ’
Tetpasap Tetpasgp. Okrasap. Pewienue 3azau.
Tema 8.11. IIpakTHyeckoe 3aHATHE ’
KonTponbHast pabota Nell KonTponbHas paboTa 1o TeMe «IIpsiMble M TIJIOCKOCTH B TIPOCTPAHCTBE»
Pa3pen 9. MHororpaHHMKH U KpyIrJible Tejia 28/0
Tema 9.1. CopepxaHue yueOHOro MaTepuasa
[ToHsITHE MHOTOTDAHHHUKA. 2
[MTpu3ma Beprmnebl, pebpa, rpaHi MHOTOTpaHHUKa. [Ipu3ma. [Ipsimas mpu3ma. [TpaBuibHast ipu3ma.
Tema 9.2. IIpakTH4Yeckoe 3aHATHE 9
[Tupamuga [Tupamuga. Beicota nupamugel. Aniodema.
Tema 9.3. IIpakTH4yeckoe 3aHATHE 9
YceueHHas mMupamuzia YceueHHasi nupaMua. BeicoTa yceueHHOUM MUpamMU/ibI.
Tema 9.4. IIpakTH4Yeckoe 3aHATHE ’
Oumusap BricoTa uunuszpa. Pa3sepTka 60K0BO# MOBEPXHOCTU LIWJIMHAPA
Tema 9.5.
IIpakTHyeckoe 3aHsATHE
[1o1maab MOBEPXHOCTH 2
[1owwage MOBEPXHOCTY LUIUH/PA
LIWIMH/pA
Tema 9.6. CopepxaHue yueOHOro MaTepuasa 2
Konyc BricoTa KoHyca. Obpa3yroias. Pa3BepTka KOHyca.
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Tema 9.7.
o o IIpakTHueckoe 3aHATHE
I[Tnoraas 6OKOBOI U ITOTHOM . o 2
[Tnomazb 60KOBOM 1 TIOTHOM MOBEPXHOCTU KOHYyCa. PelieHue 3as1ay.
TIOBEPXHOCTH KOHYyCa
Tema 9.8. IIpakTH4yeckoe 3aHATHE ’
Cdepa u map Lentp cdepsl. Paguyc cdepsl. [lap.
Tema 9.9.
[TonsiTrie 06bemMa. O6beM IIpakTHueckoe 3aHATHE )
IIPSIMOYTOJIbHOT'O [Mapannenenumnez. Kyo6.
rapasuiesienure/a
Tema 9.10. CopepkaHue yueOHOro MaTepuasa 2
OObeM MTPU3MBI dopmyiia 1151 HaXOXk/eHusi 06bema rpu3mbl. PeltieHue 3azau.
Tema 9.11. IIpakTH4yecKoe 3aHATHE ’
O0BeM IUIMHpPA dopmyiia 15 HaxoxeHUs o6bema LuirMHApa. Perienue 3az1a4.
Tema 9.12. IIpakTHyecKoe 3aHATHE 9
O0BbeM TUpaMUIBI dopmyia 7151 HaxoXK/AeHus: 00beMa nupamu/pl. PeltieHue 3azmau.
Tema 9.13. IIpakTHyeckKoe 3aHsATHE ’
O0BeM KoHyca U 111apa dopmyJia 115 HAX0XK/eHUs 00beMa KOHyCa U I11apa. PelrieHue 3ajau.
Tema 9.14. IIpakTHyeckKoe 3aHsATHE 9
KonTtposnbpHaspaboTaNel2 KoHTposbHast paboTa 1o TeMe «I11011ab MOBePXHOCTH U 00BEMY.
Pa3zpen 10. KoopauHaTtbl 4 BeKTOpa 23/0
Tema 10.1.
[IpsimoyrosbHas cuctemMa Copep:xanue yueOHOro MmaTepuasa ’
KOOD/IMHAT B MMPOCTPAHCTBE. [TpssmoyronbHas cucTemMa KOOpAYHAT B IPOCTpaHCTBe. KoopyHaTel BeKTOpa.
KoopauHatsl BekTOpa
Tema 10.2.
o CopepxaHue yueOHOro MaTepuasa
[Tpocreiiive 3a7auy B 2
Pemenue 3az1au ¢ MOMOIBIO0 METOZA KOOPAWHAT
KOOpJIMHATax
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Tema 10.3.

Copep)xaHue yue0HOro Mmarepuasa

CkasisipHOe Tpou3Be/jeHre 2
CkansipHOe Tipou3Be/ieHre BEKTOPOB.
BEKTOPOB
Tema 10.4.
IIpakTHyeckoe 3aHsATHE
BekTopHoe nipousBezieHre 2
BekTopHOe npou3Be/ieHre BEKTOPOB.
BEKTOPOB
Tema 10.5.
" Copep:xanue yueOHOro MmaTepuasa
YpaBHeHue 1psAMON. YT0/ ¢ 2
YpaBHeHue NPAMOU. YTO0/I MeXJy [PSAMbIMHU.
MKy MPsSIMbIMHU
Tema 10.6. IIpakTH4YecKoe 3aHATHE ’
YpaBHeHMe JI0OCKOCTH PelieHue 3a/1au Ha ypaBHeHHe IIJIOCKOCTH.
Tema 10.7.
IIpakTH4yeckoe 3aHATHE
BrruriciieHune yriioB Mexzay 2
Perrenvie 3a/1au Ha HaXOXieHUE YIJIOB MeXXy MPSAMbIMU U IIJIOCKOCTSIMU.
NPSIMBIMH Y TJIOCKOCTSIMU
Tema 10.8. IIpakTH4yeckoe 3aHATHE 9
YpaBHeHue chepbl Lentp cdepsl. Paguyc chepbl. YpaBHeHue cdephbl.
Tema 10.9.
CopepxaHue yueOHOro MaTepuasa
MeTtoz KOOpAMHAT TP pelleHU! 2
sa7au [IpuMmeHeHre MeTO/ja KOOPAMHAT NPY pelLleHuH 3aau
Tema 10.10. Cojep>xaHude yue0HOro MaTepuasia 9
[BrxKeHus. JBrxKeHus.
Tema 10.11.
Copep:xanue yueOHOro MmaTepuasa
LleHTpanbHas ¥ oceBas 2
LlentpanbHas cumMmeTpus. OceBast CHMMeTpUS.
CUMMeTPUH
Tema 10.12. IIpakTH4YecKoe 3aHATHE ?
KonTposbHas pabota Nel3 KonTponbHast paboTa 1o TeMe «KOOpAMHATEI ¥ BEKTOPa».
Tema 10.13. CojepkaHue yueOHOro MaTepuasia 1
[To/iBe/ileHME UTOTOB. O0600111eHME TIPOM/IEHHOTO MaTepuara.
324/2/8/
Bcero 6
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3. ®OPMbI KOHTPOJIA U METOJNYECKUWE MATEPUAJIbI, OITPEJE/IAFOIINE
IPOIIETYPhI OIIEHBAHUS 3HAHUNM, YMEHUM, TIPAKTUUYECKOI'O OIIBITA,
XAPAKTEPU3YIOIINX 3TAIIBI ®OPMUPOBAHWS KOMITETEHITU

@®oH/ oueHOYHBIX cpeAcTB (ganee — @OC) — KOMIUIEKT METOAMUYECKHMX M KOHTPOJIbHBIX
MaTepuasioB, HWCII0/b3yeMbIX IPU MPOBeJeHWU TeKYLLero KOHTPOJII OCBOEHHs pe3y/bTaTOB
00yuenus 1 nmpomexyTouHoi atrectanud. (IIpunoxxenue Ne 1).

4. YCJIOBUSI PEAJTU3AIIVIN JVICIIUTI/TAHBI

4.1. Tpe6oBaHNA K MUHUMA/ILHOMY MaTepPHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0

IInst  OCBOEHMsI [UCLMIUIMHBI TpeOyeTcss yueOHas ayJuTOpuUsi, KOTOpas [O/DKHA
yI0BNeTBOPATh TpeboBaHusiM CaHUTapHO-3TTH/[EMUOJIOTMUECKUX TIPaBU/I U HOPMAaTHUBOB U ObITh
OCHalIlleHa THUTIOBBIM 000pYy/JOBaHHEM, B TOM YHCJIe CIeLMalu3upOBaHHON yueOHOU Mebesbio U
cpeicTBaMU OOyuYeHMsl, JOCTaTOUHBIMH /ISl BBITIOJIHEHUs TPeDOBAaHUI K YPOBHIO MOATOTOBKH
00yJarIuXCst

4.2. YuedHO-MeTOANUeCKOe U HH(OPMAI[HOHHOE 00ecrieueHHe AUCIUIUIMHBI (MOAY/Is1)

4.2.1. TlepeyeHb OCHOBHOW W /IOTIO/THUTE/JHLHOM yue0HOW /JUTepaTypbl, HeOOX0AUMOM st
OCBOEHUSA JUCIUI/IMHBI (MOAY /1)

OcHoBHasi yueOHasi 1dTepaTypa:
1. Amumoe III. A., Konseun FO. M., Tkauéea M. B., ®édopoea: Anrebpa u Hadanga

MaremaTnyeckoro aHaimms3a: 10—11-e kaccel: 6a3oBblid U yrmyOnéHHBIN ypOBHU— 12-e

u3n., crep.,, — MockBa: W3parensctBo Jlawb, 2024. — 463 c. — (cpenHe
npodeccroHabHOe  obpa3oBanue). — ISBN  978-5-09-112136-0. —  Tekct
3/1eKTpOHHBIH//DBC Jlaub[cait].—URL: https://e.Janbook.com/book/4086567?

category=44381
2. AmaHacsH JI. C., Bymysoe B. ®@., Kadomyes C. b., Ilo3Hsik 3. I'., Kucenésa JI. C.:
T'eometpus : 10—11-# knacchl : 6a30BbIH U yIIyO/IEHHBINM YPOBHU: yueOHUK— 12-e u3z.,

crep., — Mocksa: N3parenbcTBo Jlanb, 2024, — 287 ¢. — (cpefiHe TipodhecCHOHaIBHOE
obpazoBanue). — ISBN 978-5-09-112137-7. — TekcT : anekrpoHHbIi//DBC Jlans[caliT].—
URL: https://e.lanbook.com/book/472934

JonoHuTe IbHAsA yueOHas IUTEepaTypa:
1. Mep3nsk A. I'., Homuposckuii [I. A., TTonsikoB B. M. Anre6pa v Hauaia MaTeMaTH4eCKOT0

aHamm3a: 10—11-e kaccel: 6a30BbIN U yTIyOIEHHBIN YPOBHU— 6-€ 131, cTep., — MOoCKBa:
W3natensctBo Jlanb, 2022. — 480 c. — (cpegHe mpodeccroHambHOe oOpa3oBaHue). —
ISBN 978-5-09-087877-7. — Tekcr : snektpoHHbIN/OBC  Jlanb[caliT].—URL:

https://e.lanbook.com/book/360725

2. Mep3nsk A. I'., HomupoBckuii 1. A., I[TonskoB B. M..: Teomerpusi : 10—11-ii Knacchl :
6a30BbIii ¥ yrIyOnéHHBIA yPOBHU: yueOHMK— 8-e u3f., crep., — Mocksa: M31aTenbCcTBO
Jlanb, 2024. — 272 c. — (cpeznHe npocdeccroHansHoe obpasoBanue). — ISBN 978-5-09-
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https://e.lanbook.com/book/360725
https://e.lanbook.com/book/472934
https://e.lanbook.com/book/408656?category=44381
https://e.lanbook.com/book/408656?category=44381

112260-2 — Tekct
https://e.lanbook.com/book/437393

3/1eKTPOHHBII//IBC Jlaub[cant].—URL::

4.2.2. TIlepeueHp pecypcoB HH(OPMAIHOHHO-TEIEKOMMYHUKAI[UOHHON  CeTH
«AHTepHeT» (manee - cetb «/HTEpHeT»), HEOOXOJUMBIX //isi OCBOEHHS AMCHUILIMHBI

(mopyst)

Ilepeuens porosopoB 3bC u B/]

Cpok peiicTBus
HaumeHoBaHMe JOKyMeHTa C YyKa3aHHeM PeKBH3UTOB
AOKYMeHTa
Horosop Ha goctyn Kk OBC ZNANIUM.COM wmexay YYHuT B ymne | C 12.07.2024 o
aupekTopa C® YYHuT u 000 «3Haruym»Ne 2024-36¢ ot 09.07.2024 11.07.2025
Jorosop Ha goctyn K O5C «3B5C FOPAMT» (moHas KOMIeKLHs) MeX/y
C 06.03.2025 o
YYHuT B e supekropa C® YYHuT u OO0 «3O/1eKTpOHHOe M37aTe/NbCTBO 05.03.2026
8 FOPAUT» Ne 1/25-36¢ ot 06.03.2025 . T
S Horoeop Ha goctyn K DBC «YHuBepcuTeTcKass 6ubmvoreka onmaiH» | 01.10.2024 mo
i Mexay YYHuT «Hekcmenua» Ne 223-883 ot 19.08.2024. 30.09.2025
N Horosop Ha goctyn K OBC «Jlaup» Mmexay YYHuT u usparenscrsom | C 08.08.2024 o
«Jlaab» Ne OI'3-647 ot 08.07.2024 07.08.2025
= Horosop Ha goctyn Kk COb Mexay YYHuUT u usgarensctBoM «Jlaube» Ne | C 04.06.2024 nio
,: CD35b 47-1C 5010-24 ot 04.06.2024 20.05.2026
E loroBop Ha JOCTYM K 37€KTPOHHBIM M3[AHUSIM B COCTaBe 0a3bl JaHHBIX C 01.01.2025 10
S «HAYUYHA{A 3JIEKTPOHHAS BUB/JINOTEKA eLIBRARY.RU» wmexay 30'12'2025
= YYHuT u OO0 H3B Ne OI'3-1283 ot 05.12.2024 T
> Horosop Ha B/l guccepraumii mexxay YYHuT u PI'B Ne 223-664 ot | C 10.08.2024 no
15.07.2024 09.08.2025
Horoeop Ha goctyn k DBC BOOK.ru (moctyn K yuebHUWKY: OCHOBBI
POCCUHCKOM roCcyIapCTBeHHOCTH : yueOHUK / A. B. Manbko, A. A. Bunkos, B.
B. I'ypres [u ap.] ; mox pen. A. B. Manbko. — Mocksa : KaoPyc, 2024, — C 10.08.2024 o
263 ¢. — ISBN 978-5-406-12322-5) mexxgy YYHuT B mue gupextopa C | 09.08.2025
YYHuT u OO0 «KnoPyc menua» Ne 6/H ot 16.10.2024 1.

4.2.3. TlepeueHb HHGPOPMAIMOHHBIX TEXHOJIOTHM, UCIO0/Ib3yeMBbIX MPH OCYLIeCTB/IEHHU
o0pa3oBaTe/IbHOIO Mpolecca MO0 JUCHUIVIMHe (MOJY/I0), BK/IKWYasg IMepeueHb
MpOrpaMMHOI0 o0ecrieyeHHMsT ¥ WHQOPMAIHOHHBIX CHPABOYHBIX CHCTeM (mpu
Heo0X0JMMOCTH)

Ne HaumeHoBaHue Kos-Bo IIK
1. Office Standart 2010 RUS OLP NL 200/ JTutieH3noHHbBIH A0roBOp Ne04297 oT
Acdmc 9.04.2012

2. Windows 10 Heorpannyenno / Microsoft Imagine. IToamucka
Ne8001361124 ot 04.10.2017r.
Heorpanunuenno/ 3SHAHUYM OOO [lorosop ot

09.07.2024 Ne 2024 36¢

3. OneKTpOHHO-0MO/IMOTeUHAasT CUCTEMA
Znanium

5. UHBIE CBEJEHVSA 11 (N/IN) MATEPUAJIbBI

5.1. ITepeueHnnb 00pa3oBaTe/IbHBIX TeXHOJ/IOTHI, HCII0/Ib3yeMbIX MPHU 0CYLeCTB/IeHUU
o0pa3oBaTe/IbHOr0 NpoLecca Mo JUCHHUILIHHEe

AKTHBHBbIE U HHT€PAKTHBHBIE (JOPMBI IPOBeIeHUs 3aHATHIH
Hcnonb3ylomest akmueHble U UHmMepakmueHble Memodbl 0byueHust 8 npoyecce usyyeHusi OUCYUNAUHbI
Oesfosble U posesble Uzpbl.
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ITPWIOXEHMUE 1

MuHHCTEpCTBO HAaYKHU U BbicIiero obpazoBanus Poccutickoit Pesepaiiu
¢benepansHOe rocyjapCcTBeHHOe Or0/KeTHOe 0Opa3oBaTe/ibHOe yupex/jeHre
BhICIIIEro 06pa3oBaHus
«Y hUMCKU yHUBEPCUTET HaYKU U TEXHOJIOTH»

Crepnutamakckuii dumman

KOJLIIeZIK

®OH/] OLIEHOYHBIX CPE/ICTB
OYII1.13 Maremaruka

HaumeHoBaHue crieljuasibHOCTU
44.02.02 IIpenodasaHue 8 HAYA/IbHBIX Kadccax (yyumesab HAYA/AbHbIX K/1ACCOB)

KBanudukarys BbITyCKHUKA
Yuume/b HAUA/ILHBIX K/1ACCO8

I'op Havana MoAroTOBKU
2026

Pa3paboTurk (COCTaBUTEJTh)
ITpenodasameib

Acnaee U.I'.

y4deHas CTelleHb, yueHOe 3BaHMe,
kareropus ®.11.0.

dopma obyueHusi: ouHas

Crepyiuramaxk 2026
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I ITacnopT ¢)oH/OB OI[€HOUHBIX CPE/ICTB

1. ObsacTh NpUMeHeHust

®onp oueHouHbIXx cpejcTB (POC) npeaHa3HaueH AJist IPOBEPKU pe3y/IbTaTOB OCBOEHUSI
mucuurineel - OYILL13  Maremarrka, BXOAdlled B COCTaB MPOrpamMmbl  MOATOTOBKHU
CTIeLMaIMCTOB CpeJHero 3BeHa Mo crenuanbHOCTH 44.02.02 I[lpernojaBaHve B Haya/lbHBIX
K1accax (yuuTesnb HauvalbHBIX KaaccoB).Pabora oOyuaromuxcs BO B3aUMOJIEHMCTBUM  C
rperniofasaresieM 324 yaca

3 ®opMBbI KOHTPOJIA U OLleHKH pe3y/IbTaTOB 0CBOEHUsA JUCLMIIINHBI

KoHTposb 1 oLleHKa pe3y/bTaToB OCBOEHUS — 3TO BbISIBJIEHHE, U3MEPeHHe U OLleHUBaHHUe
pe3y/IbTaTOB OCBOEHUs JUCLIUIIJIVHBI.

B cootBercTBMM C yueOHbIM T1aHOM crenuasbHOCTH 44.02.02  IlperosaBaHue B
HauaZbHbIX  Kiaccax — (yuuTenb — HayajdbHBIX — KjaccoB),  paboueii  mporpammoit
obujeobpa3oBaTenbHOM  yue6HOM auciprmbael OYI1.13 MaTeMaTvka mpeyCMaTpUBaeTCs
TeKYLIU ¥ IPOMEXXYTOUHBIM KOHTPOJ/Ib pe3y/bTaTOB OCBOEHUSI.

3.1 ®opMbI TeKy1ero KOHTPOJIA

Tekyluii KOHTPOJIb yCIIeBaeMOCTH TIpeficTaB/sieT co00M MPOBepKY yCBOeHUs yueOHOro
Marepuasa, pery/sipHO OCYIIeCTB/IsieMYy0 Ha MPOTSUKEeHWH Kypca 00yueHusl.

Tekyluii KOHTPO/Ib pe3yJ/IbTaTOB OCBOEHUS AMCLIMIUIMHBI B COOTBETCTBMM C paboueit
IIpOrpaMMOM M KaJeH[apHO-TeMaTUYeCKUM IUIAHOM TIPOMCXOAMT TP MCIO/Ib30BaHUU
CleiyIoIIUX 00s13aTelbHbIX (hOPM KOHTPOJIS:

— BBITIOJIHEHYE TTPAKTUYeCKUX pabor,

- TIPOBePKa BBITIOJTHEHHUSI CAMOCTOSITe/TbHON pab0ThI CTY€HTOB,

- TIPOBepKa BBITIOJIHEHHUS] KOHTPOJIBHBIX paborT.

Bo Bpemsi npoBeJieHUsi yueOHBIX 3aHSITUN JOTOTHUTENBHO WCIIOMB3YHOTCS C/IeAyIoIe
(GopMBbI TeKylllero KOHTPO/S — YCTHBIM OMpOC, pellleHue 3ajad, TeCTUpPOBaHWe IO TeMaM
OTJe/IbHBIX 3aHATHH.

BbIinosiHeHHe W 3alUTa MpPaKTHYecKHX padot. [IpakTrueckure paboOThI MPOBOJATCS C
L|e/IbI0 YCBOEHHUsI M 3aKperyieHUs] pe3yJIbTaTOB OCBOEHUS JUCLMIUIMHBL. B Xo/e mpakThueckou
paboTbl OOydaroImyecss yuaTcsi MCI0/Ib30BaTh (POPMYJIbl, M TIPUMEHSTh Pa3/IMYHble METOAUKH
pacyera, aHa/AM3UpOBaTb IIOJIyYeHHble pe3y/bTaTbl W JielaTb BbIBOJbI, ONUPAsCh Ha
TeopeTU4eCKHUe 3HaHMUS.

CrMCOK TIpakTUYecKUx pabort:

¢ TlIpaktuueckasi pabota Nel «CTereHb C 1[e/IbIM TToKa3aTeiemM»

¢ TlIpaktuueckasi pabota Ne2 «CTerneHu C AelCTBUTETBbHBIM TOKa3aTereM»

e [Ipaktuueckas pabora Ne3 «/pparjiioHabHbIE YPaBHEHHS»

¢ TlIpaktuueckasi pabota Ned «PelieHre PUK/IAHBIX 3a/]a4 Ha CJIOXKHBIE TTPOL[EHThI»

¢ [Ipaktuueckas pabora Ne5 «dopmyria mepexoJja K HOBOMY OCHOBAHUIO Jiorapudmay.

¢ TlIpaktuueckasi pabora Ne6 «IIpeoOpa3oBaHue BbIPA’KEHHUH C JIorapudMamMu»

¢ [Ipaktuueckasi paborta Ne7 «Ormpe/esieHe TaHT€HCA ¥ KOTAaHTeHCa yTJia»

¢ [Ipaktuueckasi pabota Ne8 «IIpuMeHeHEe OCHOBHBIX TPUT'OHOMETPHUECKHUX TOXKAECTB»
¢ [Ipaktuueckas pabora Ne9 «YHHBepca/ibHasi TPUTOHOMEeTPUYeCcKasi T0/ICTaHOBKa»

¢ [Ipaktuueckasi pabora NelO «PyHKIMOHAIbHBIE 3aBUCUMOCTH B PeasibHbIX TPOLIeCCcax»
e TlIpakrtuueckasi pabora Nell «MccnefoBaHue GhyHKLAN»

e TlIpaktuueckasi pabota Nel2 «ITpeobpa3oBaHust GyHKIHH»

e Tlpakrtuueckasi pabora Nel3 «IToka3arenbHble QyHKIMN»

¢ [IpakTuueckast pabota Nel4 «JIorapudmudeckue QyHKIIUN»

¢ [IpakTuueckast pabota Nel5 «TpuroHomerpruueckre PyHKIMHA y=COSX U Y=Sinx»

¢ [IpakTuueckast pabota Nel6 «l3yueHue npaBuia KOMOMHATOPHUKI»
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[MpakTuueckast pabora Nel7 «ITpaBusio mpou3BeieHUs»

[TpakTuueckast pabora Nel8 «Pa3melrieHusi, COUeTaHUSI»

ITpakTuueckast pabora Nel9 «ITepecTaHOBKM»

[MTpakTrueckas pabota Ne20 «PeleHre mpakTHYeCKUX 3a/lad C UCIOIb30BaHUEM TTPABUIT
KOMOMHATOPUKI»

ITpakTrueckast pabora Ne21 «buHom HeroToHa»

ITpakTrueckast pabora Ne22 «CBOWCTB BEpOSITHOCTEM»

[MTpakTrueckast pabota Ne23 «OTHOCHTE/TbHAS YaCTOTa»

[MTpakTrueckast pabota Ne24 «Teopema c/i0)KeHHUs1 BepOSTHOCTEH»

[TpakTrueckast pabota Ne25 «CyMMa BepOSTHOCTEH MTPOTHUBOIIO/IOKHBIX COOBITHIH»
[MpakTrueckast pabota Ne26 «ITomHast rpyrina cOObITHI

ITpakTuueckasi pabota Ne27 «Yc/ioBHasi BEPOSITHOCTE»

ITpakTuueckasi pabota Ne28 «CnyuaiiHble BeTUUHUHBD»

ITpakTrueckasi pabota Ne29 «3akoH pacripefiesieHUs C/TyuyaliHOUM BeJTMUUHbI»
ITpakTuueckasi pabota Ne30 «LleHTpanbHble TeH/IEHI[UM C/TyUyaliHOU BeJTMUUHBI»
ITpakTrueckasi pabora Ne31 «Cymma 6eCKoHEUHO yObIBaroIIlei reoMeTpUUeCKom
TIPOrpeccum»

ITpakTrueckasi pabota Ne32 «IIpuMeHeHHe TaOIHUIIBI IPOM3BOAHBIX 37IeMEHTapHBIX
byHKIHH»

[Tpaktrueckast pabora Ne33 «VcciemoBanue GyHKIMM C TIOMOIIBIO TIPOX3BOAHOM»
ITpakTuueckast pabota Ne34 «BpimyknocTs rpaduika GyHKIMH, TOUKH reperuba»
ITpakTrueckast pabora Ne35 «Pu3nyeckuii CMbIC/ TIPOU3BOTHOW»

[MTpaktrueckas pabora Ne36 «PerreHue 3a/1au Ha CBsI3b epBO0Opa3HOL U ee
TPOU3BOJHOW»

[MpakTuueckas pabora Ne37 «HeoripejesieHHBIN HHTETpaI»

[MpakTrueckas pabota Ne38 «Haxox/jeHre MHTerpaaoB C TIOMOIIBIO TaOIULIbI
1iepBO0Opa3HbIX»

ITpakTrueckast pabora Ne39 «HaxoxxeHre UHTerpaioM MeTO/IOM 3aMeHbI
TepeMeHHON»

[MpakTrueckast pabota Ne40 «BrruriciieHue orpe/iesieHHbIX HHTerpanoB. @opmyrma
HreroTtoHa-JIefiOHMLIa»

[MTpakTrueckast pabota Ne41 «[IpumeHeHMe WHTerpasa /ijisi BLIUKCIeHUsT PU3nIeCcKrx
BeJINUMH»

ITpakTrueckast pabota Ne4?2 «PeliieHrie HEpaBeHCTB C OZIHOM MepeMeHHON»
[MTpakTrueckast pabota Ne43 «Cuctembl ypaBHeHHH. MeTo/| TO/ICTaHOBKI»
ITpakTuueckasi pabora Ned4 «CrcTeMbl HEPABEHCTB C O/IHOM IepeMeHHOM»
IMpaktuyeckast pabora Ned5 «I'pacuueckuii MeTo/| pellieHrsl CUCTeM HepaBeHCTB C
JIByMs1 [IepeMeHHbIMI»

ITpakTrueckasi pabota Ned6 «Teopema 0 Tpex IeprieHJUKYIsIpax»

ITpakTrueckasi pabora Ned7 «Tetpasap»

[TpakTtuueckast pabora Ne48 «ITupamuza»

ITpakTrueckasi pabota Ned9 «YceueHHasi TUpaMUZA»

ITpakTrueckasi pabota Ne50 «LIumuuap»

ITpakTrueckasi pabota Ne51 «IT1o1iagp MTOBEPXHOCTH LIMJTHHAD»

ITpakTtrueckast pabota Ne52 «I1noriages 60KOBO# U TIOTHOM MOBEPXHOCTH KOHYCa»
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¢ TlIpaktuueckasi pabota Ne53 «IToHsiTHe 06bemMa. OOBeM MPSIMOYTOJ/ILHOTO
rapasiiesienumnesia»

¢ TlIpaktuueckasi pabota Ne54 «O0beM LIUIMHIPA»

¢ [Ipaktuueckas paborta Ne55 «O0beM mupamMuzb»

¢ [Ipaktuueckas pabora Ne56 «O0beM mupamMuzb»

¢ [Ipaktuueckasi pabora Ne57 «O0BbeM KOHycCa U I1apa»

¢ [Ipaktuueckas pabora Ne58 «BekTopHOe rpoun3Be/ieHre BEKTOPOB»

¢ [Ipaktuueckasi pabota Ne59 «YpaBHeHHe MIOCKOCTH»

¢ [Ipaktuueckasi pabora Ne60 «BbrunciieHre yriioB MeX/y TPSMBIMH U TIJIOCKOCTSIMI

¢ [Ipaktuueckas pabora Ne62 «YpaBHeHue chepbi»

IIpakTueckas padora Nel
«PemnieHye NPUK/IaAHBIX 3a/la4 HAa C/IO)KHbIE MPOLIEHTHI»

Cy1ectByeT GopmyJia /sl HQUHMCIEHUs CJI0)KHOTO MPOLIeHTa:

S=A*(1+R)"

A- cymMMa BKJIa/1a;

R- craBka nporieHTa;

T- KOo/IM4eCTBO Mepuo/I0B;

S- nonmyuaemas cymma.

PaccMoTpuM HeCKOJTBKO 3a/iau, peliaeMbIX 10 3TOU Gopmy.ie.

3adaHue 1.

PaccunrtaTh cyMMy BK/azia yepe3 3 rojja Mpy CJIOKHOM MpoLieHTHOU cTtaBke 10% ro/ioBbIX,
ec 66110 BroxkeHO 100000 py6ieii.

3adaHue 2.

C Kako¥ TIPOLIEHTHON CTaBKOW HeoOXOJUMO BJIOKUTH ZIeHbI'M B OaHK, ecu uepe3 2 Tofa
BKJIaUUK XoueT noayuuTh 120000 pybJieit mpy nepBoHavyaisHOM B3HOCce 100000 py6eit?

3adaHue 3.

3a 5 neT Opu CI0)KHOW TPOLIEHTHOM CTaBKe 7% TOJOBBIX Ha CUETy Yy BK/aJuMKa CTajio
200000 pyb6uteti. CKOJTBKO JieHer OH BJIOXKUT B OaHK?

3adaHue 4.

s obyuenus B Kosutemmke Heobxomumo 120000 pyb6seit. Pogutenn OKcaHbI TIOOXWIA B
6ank 75000 py6seii mon 6% romoBBIX (C/IO)KHAs TIPOLIEHTHasl CTaBKa). byzer au y HUX
HeoOxoaMMasi CymMMa, ecyi 1oka OKcaHa B 1epBoM Kjacce (cuutath oOyueHue B mkose 9 yiet)?

3adaHue 5.

Bopuc xouet Boxxuts 50000 py6sieit Ha 5 seT, uToObI OTyunTh He MeHbie 70000 pybJieid.
OpuH GaHK TIpejjiaraeT BOXKUTH AeHbIH moj 8% ro/oBbIX, a Apyrou - moxa 0,5% B Mecsil.
Kakomy 6aHKy oTfaTh npesnouteHre bopucy?

3adaHue 6.

Kakyro cymMMy HY>KHO BJIO)KHTb B OaHK, uTOOBI uepe3 3 rojja Ha cueTy 6110 59550 pybiiei,
eCJIU CJI0YKHas TIPoLieHTHas cTaBKa 6aHka paBHa 0,5% B MecsI?

IIpakTHyeckas padora Ne2

«IIpuMeHeHHe 0CHOBHBIX TPUTOHOMETPHUYECKHUX TOXKAECTB»

OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO

sina+cos’a=1

BcrioMHUM, UTO KBazpaT Jit0OOTO umc/a Bcerja Oosbllle WM PaBeH HyJsi W ellle pa3s
BHMMaTeJ/IbHO MOCMOTPHUM Ha OCHOBHOE TPUTOHOMETPUUeCKOe TOXIEeCTBO.

3ameuaem, uto sina <1u cos’a <1

Otkyga-l1<sina<lu-1<cosa<1
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Haiinem sin 3 u cos 3, 3ameTum, uTo sina = cos ; a cosa = sin f3; tga = ctgf3

To ecThb B MPSIMOYTO/IbHOM TPEYTO/IbHUKE CHHYC OJJHOTO OCTPOrO yrjia PaBeH KOCHHYCY
apyroro (1 Hao6opoT).

3aMeTHM, uTO 3Has KOCHMHYC OJHOTO YIJla, MOKHO HAWTH CHUHYC (TaHreHC, KOTaHreHC). U

HaobopoT.
o 2
cosa=+/-vVy1-sin“«
. 2
sina=+/-v1-cos a

3Hak +/- 3aBUCUT OT TOTO, KaKou YeTBepTH NMPUHAAJIeXUT YIol i.

3adaHue 1

OtBeyaeM Ha BOIIPOC, MOXKET JIM CMHYC IPOM3BOJIBHOIO yrja paBHAThCA -2; 8; 1; 0,2; 1/8;
V372

MoskeT /11 KOCMHYC NPOM3BOJILHOIO yTJla paBHATLCA -6; -0,6; 1/2; 1/14; V5/25

3adaHue 2

MoXeT /1 CUHYC U KOCHHYC OZHOTO M TOTO >Ke YIJIa Y/IOBJEeTBOPSITh yCJIOBUSM (/100
3a/laHvie MOXKeT 3ByYaTh TakK — CYILleCTBYeT JIM TaKOW yroJl «, UTO ero CUHYC U KOCMHYC paBHbI
COOTBETCTBEHHO)

sinO(=l ; cosorz—3

2’ 2

[TopcTaBisieM 3HaueHHe B OCHOBHOE TPUTOHOMETPHUUECKOe TOX/eCTBO, IPOBEpPsieM

1f, (48] 1,3

=—+—=1 :
5 5 7 OtBet: [JA(cyiiecTByeT)

.2 2
sSiln" @ +Ccos a= 2

1
2) sina = 4 cosa= 73
[ToacraBnsieM 3HaueHe B OCHOBHOE TPUTOHOMETPUUYECKOE TOXK/ECTBO, POBEPSiEM
2 2
1y, (d8)_1,3_1
16 16 4

4

s 2 2
sSIn"a +cos a =

Otet: HET (Takoro yriia a He cyujecmsyem)

3adanue 3

HaiiTu MHO>XeCTBO 3HaueHU (PyHKLIMK y =7 CoS - 3
BcniomyHaem

-1<cosa<1

-7<7cosa <7

-7-3<7cosa-3<7-3

-10<ky<4

OtBer: -10<y<4

TaHreHC OCTpPOro yrija IMpsIMOYTOJBHOTO TPEeyrojbHUKA — OTHOILIEeHHE TIPOTHBOJIeXKAILlero
KaTreTa K MpusiekalieMy
a= a_ sina
8 b cosa
KoTaHreHC OCTporo yrijia TMpSMOYTOJBHOTO TPEYTrO/IbHUKA — OTHOLIEHWE TMPHJIeXAIlero
KareTa K TIPOTUBOJIEXKAILeMY
b _ cosa

Ctg a= —= -
a Sin o

Otkygatg a* ctg o =1, mbo, yTo TOXKe camoe tg o= clg a

3adaHue 4

41



UeMy paBeH TaHI'€HC, eC/Ii KOTaHI'eHC paBseH -2; -7; 1/3; 15/2?
3adaHue 5
MoxkeT /i1 TaHrec yrjia paBHaThCA -4; 6; -3; 0; 10000007?
3adaHue 6
4 . 4 2 .2

JloKaszaTb TOXZECTBO cO0S «-Sin a=cos o -sin” a

4 .4 _( 2 .2 ) 2 2 | 2 .2
Cos a-sin” a=|cos”a-sin”«a/(cos a+sin”a|=cos a-sin”«a

IIpakTnueckas padora Ne3

«DyHKIMOHA/IbHbIE 3aBHCUMOCTH B pea/IbHbIX MpoLeccax»

OTBeTUTHL Ha BOIPOCHI:

Kro u3 yueHbIx fgan omnpefeneHve (QYHKLUMM Kak U3MeHeHUe OpJuHaThl TOYKU B

3aBUCUMOCTH OT U3MeHeHHUs ee abCI[HCChI?

2. Kto BriepBble cTas yroTpeb/siTh coBo "dyHKLus"?

3. KT0 BriepBhbIe fjan siBHOe orpefesieHue QyHKLUN?

4. Kto BBes 0603HaueHre GyHKIUM CUMBOJIOM f?

5. Oxapakrepu3syiiTe (yHKIJMOHa/IbHbIEe 3aBUCUMOCTU B MY3bIKe.

6. B uem 3ak/touaeTcs MaTeMaTHUeCKUM MOPTpeT rnocyioBul? IlpruBesuTe 1Ba KOHKPETHBIX
rpumepa.

7. Kakue yHKI[MOHa/IbHbIE 3aBUCUMOCTH BCTPEUYalOTCsl B OUO/IOTHN?

8. Kakuve (yHKI[MOHaIbHbIe 3aBUCHMOCTH BCTPeUaroTcsi B MH(opMaTHKe?

IIpakTnueckas pa6ora Ned

«[ToaroroBka K fud¢epeHIIpOBaHHOMY 3a4eTy»
3adaHue 1

Beruncimirs
23,267:2,3-3,6:(17,2:0,125+0,005:0,1)+6,25:3,2.
9,25:1,04—(6,372:0,6+1,125-0,8):1,2+0,16-6,25
3adaHue 2

Ympoctuth

3 5—1@#)\/180—41/12—5
9 2 4
1-5 3 4

V6 V5+2 VE6—2

3adaHue 3
BrruncuTe

2
1 —log, log.9
log,— log, 5— 1783
:2) 232;3) 3‘518;4)3 2
3adanue 4
Pemuth ypaBHeHMe

(10g2x)2—310g2x+2:0; 2) (10g3x)2+5=210g3x3;
3) logZ(ZX—18)+log2(x—9)=5

1
]0g2§

3adaHue 5
Brruuciure
Tr U
log, | cos— log,(tg—
3.9 3
3adaHue 6

Haiitu rpafiycHyt0 Mepy yria, BBIp&KeHHOIO B pajiiaHax:
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n m  3n
6,2)9;3) 4;4)2;5)3;6)0,36

3adaHue 7
YKaXKuTe YeTBepThb, B KOTOPOU JIeXUT yroa & | eciu X =300°.
3adaHue 8
= 7r
HaliguTe 3HaueHre KocrHyca yria ¢, ecii U3BeCTHO, uto: sinf=-0,6 u =2
3adaHue 9
Vx*—3x—2
f(x)=—"—5—
y 16—x*

Haiimute 0b1acThb onpegeneHus GyHKINA
3aoanue 10

BaHKOBCKasi TMpoIleHTHasT CTaBKa paBHa 12% roAoBeIX. KakoBa [IO/DKHA OBITh
repBOHava/ibHasi CyMMa BKJajja, uToOBI uepe3 2 rofia ero pa3mMep coctaBui 56448 pybiieit.

3adaHue 11

CKOMbKMMU  €criocobaMM  MOXKHO ~pa3MeCTUThb 6 pa3/MuHbIX aBTOMOOWIEH B CeMH
OJIHOMECTHBIX OOKCax?

ITpakTHueckas: padora Ne5

«PeiieHue 3a/jau ¢ IpUMeHEeHHEM CBOWCTB BepOSITHOCTe»

3aodaHue 1

B ypHe Haxoautcs 15 6enbix, 5 KpacHbIX U 10 uépHbix mapoB. Hayrazg u3Bnekaercs 1 miap,
HAWTH BEPOSITHOCTb TOT'O, UTO OH Oy/eT: a) 6esibiM, 6) KpaCHBbIM, B) UEPHBIM.

3adaHue 2

B marasun noctymnuno 30 XOMOAWILHUKOB, MSTh U3 KOTOPBIX WMEIOT 3aBOACKOW ZAedeKT.
CnyyaiiHbiM 00pa3oM BbIOMPAIOT OIVH XOJOAWILHUK. KakoBa BeposATHOCTh TOTO, UTO OH Oyer
6e3 gedekTa?

3adanue 3

Habupasi Homep TesiedpoHa, abOHEHT 3a0bL1 /IBe TIOC/IeIHHIE LU(PBI, HO IOMHUT, UYTO OJjHA U3
HUX — HOJIb, a JIpyras — HeuéTHas. HaliTW BepOSITHOCTb TOrO, UTO OH HabepéT TpaBU/IbHBIN
HOMeED.

3adaHue 4

AGoHeHT 3a0blT MUH-KOJ, K CBOEH CHUM-KapTe, OIHAKO TOMHMT, UYTO OH COJEP)KUT TPH
«TIATEPKU», a OflHA U3 LIUPpP — TO U «CeMEpKa», TO i1 «BOCbMEpKa». KakoBa BepOsSITHOCTh
yCHeIIHOW aBTOPU3aLiU C TIePBOM MOMBITKU?

3adaHue 5

HaiiTi BeposiTHOCTb TOT'0, UTO MPH OPOCAHUU JBYX UIPAbHBIX KOCTe B CyMMe BhITIaZIeT: a)
TISITh OUKOB; 0) He O0Jiee YeTHIPEX OUKOB; B) OT 3 ZI0 9 OUKOB BK/TFOUUTEJTBHO.

3adaHue 6

B mudt 20-3TaykHOTO J0OMa Ha TEPBOM 3Ta)ke 3allid 3 4yesnoBekKa. VM moexanu. Haiitu
BEPOSITHOCTh TOTO, UTO: a) OHM BBIAAYT Ha Pa3HbIX 3Ta)kax 0) ZIBOe BLIMAYT Ha OJIHOM 3TaXKe; B)
BCe BBIM/IyT HAa O/IHOM 3Taxe.

3aoaHue 7

KakoBa BepOSITHOCTb TOTO, UTO B UEThIPEX CJIaHHBIX KapTax OyJeT OfuH Ty3 U O/IUH KOPOJIb?

3adaHue 8

B siuike HaxozuTcsi 15 KaueCTBeHHBIX U 5 OpakoBaHHBIX JeTaneil. Haygauy u3BekaroTcs 2
jJetany. HallTu BeposITHOCTH TOro, 4uro: a) obe JeTaqu OygyT KaueCTBEHHBIMU;
0) ogHa Aetanb OyJeT KaueCTBeHHOM, a 0OlHa — OpaKOBaHHOM; B) 00e ZieTanm OpaKOBaHHBI.

3adaHue 9

WUrpoky B mokep cpaércsi 5 KapT. HallTh BepOSITHOCTb TOrO, UTO OH TOJyUWT: a) mapy
JIeCcSITOK U Tlapy BasieToB; 0) e (5 KapT ojHO# MacTH); B) Kape (4 KapThl OJHOTO HOMHHAJIA).
Kakyto u3 nepeurc/ieHHbIX KOMOWHAIWM BepPOsITHEe BCETO MOTYyUUTh?
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IIpakTnueckas padora Ne6

«PelnreHue NpakTHYECKHX 3a/1a4 HAa 00pab0TKy UMC/I0BBIX JAHHBIX»

3adaHue 1

Halijem MareMathueckoe OXXHWJaHWe CJIydyallHOM BeJIMYMHBI X — YMC/Ia CTaHJapTHBIX
Jietaneil cpeid Tpex, oToOpaHHBIX M3 naptuu B 10 feTanel, cpefid KOTOPbIX 2 OpaKOBaHHbIX.
CocraBuM psap, pacnpegenenus and X. W3 ycioBus 3afauu ciaefyer, uro X MOXKeT IIPUHUMATh
3HaueHusd 1, 2, 3.

3adaHue 2

3a/jaH 3aKOH pacripeie/ieHHs JUCKPETHOM CJlyyaliHOM BeJIMYMHbI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Hatigute: 1) maTemMaTHueckoe O)KuZlaHWe; 2) AUCIepCUr0; 3) cpeJHee KBajlpaTHUecKoe
OTKJIOHEHHe.

3adanue 3

HaiiTu: a) MaTemaTHUeCcKoe OXXuJaHue, 0) AWUCTIEPCUIO, B) CpeJHee KBaJpaTHUeCKOe
OTK/IOHEHHWe [UCKPEeTHOW CIy4alHOM BeJIMUMHBI X TI0 M3BECTHOMY 3aKOHY ee pacripejiesieHus],
3aZlaHHOMY TaOJIMYHO:

2 i) ,2 ,1

3adaHue 4
HenpepriBHas ciyuyaiiHasi BeMurHa X 3a/laHa MHTerpasbHOU (QyHKIMel pacrpe/iesieHUs:
0 npu x<0,
Flx|={x® npu 0<x<1,
1 npu x>1.

Haittu: 1) pguddepenimanbHyro (yHKUuo pacrpefenenus f(x); 2) Martematuyeckoe
oxxujanue M(x); 3) aucriepcuto D(x).

3adaHue 5

Pabouwnii o6c/my>KMBaeT TpU CTaHKa. VI3BeCTHO, UTO BePOSTHOCTH OecriepeboiiHol paboThl Ha
MIPOTSPKEHUM OJIHOTO uaca Ioc/ie HajlaIKU paBHa Jijis repBoro ctaHka 0,9, /151 BTOPOro craHka —
0,8 u s Tpethero cranka — 0,7. HaliTu BepOATHOCTb TOTO, YTO 3a 3TOT Yac JIMIIb OJWH CTAHOK
OTKa)keT B paboTe u 1oTpeOyeT BMeIaTeIbcTBa pabouero.

3adaHue 6

BeposaTHOCTB NonaziaHus B Lie/ib NIPY OTZJeNbHOM BeICcTpesie paBHa 0,6. HaliTu BeposTHOCTB
TOT0, UTO UMCJIO Monazanuii ipu 600 BeIcTpesiax OyeT 3ak/oueHo B ripegenax ot 330 g0 375.

3adaHue 7

HaiiTu: a) MaTemaruueckoe oxuJaHue, 0) aAucriepcuto, B) cpefjHee KBaJpaTHuecKoe
OTKJIOHEHMe [IMCKPeTHOW CJlydyalHOW BeJMuUMHbl X II0 U3BECTHOMY 3aKOHY ee pacIipefieleHus,
3aJJaHHOMY Tab/MYHO:

IIpakTnueckas padora Ne7
«CymMa 0eckoHeuHO yObIBaloIeld re0MeTPpUYeCcKOi Mporpeccumn»
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3adaHue 1

[TpefcTaBUThL B BHZle OOLIKHOBEHHOM Apobu unciio 0,(6).

3adaHue 2

ITaHa nocegoBatensHocTh C,=5(-2]" . [JoKaXkuTe, UTO 3Ta TOC/Ie/J0BATEILHOCTD SB/ISETCS
reoMeTprUuYecKou
IIporpeccuen.

3adanue 3

Iana reomeTpuueckas nporpeccus b, =2(-3|" 1. HaifuTe naTlil uleH POrpeccy.

3adanue 4

Haiifute cymMMy repBbIX BOCbMU 4/IeHOB TIPOTPeCCHH.

3adaHue 5

HaiiguTte cymMmMy O6eCKOHEUHOM reoMeTprUuecKoi rnporpeccuu 8;2;0,5;...

3adaHue 6

HNana reomerpuueckasi mporpeccusi C,C NOSOXKUTEbHBIMU ~ WleHaMHM, B  KOTOPOH
C4=24;C¢=96 . a) Haiigute C;. 6) Omnpezenvre KOJWYECTBO UYJIEHOB IPOrPeCCHH, HauWHas C
11epBOro, CyMMa KOTOPBIX paBHa 45.

3adaHue 6

Cymma GeckoHeuHO yObIBarolIieli reoMeTpruecKoi rporpeccuu pasHa 150. Haiitu b,, eciiu q
=1/3

3adaHue 7

CymMa ujieHOB 0OeCKOHeUHOW TeoMeTpHUUecKOW mporpeccuu b, B Tpu pasa Oorbliie ee
niepBoro useHa. Haiifaure oTHo1eHue by/bs.

IIpakTHueckas padora Ne8

«IIpumeHeHHe TaG/MLBI MPOU3BO/JHBIX 3/IEMEHTAPHBIX (QyHKIMI»

3adaHue

BBIUMC/IUTh POM3BOAHYIO (PYHKLMU:

X +5x°+24x°-7

7x4-3 x°
2 8
EPa
(5x2-3x)4
(7x+4-(8-6x)

12x*-5x"+8-3x
12533 x*

12X+

Z/F
l4x°-12)
(12-7x*-[x*-2x/*

ITpakTHueckasi padora Ne9

«IIpoBeeHMe C IOMOLIBI0 MPOU3BO/JHONM UCC/Iel0BaHMs (PYyHKI[UI»

3adaHue 1

C TIOMOIIIbIO TTPOU3BOIHOM HalZMTe TIPOMEXXYTKUA BO3PACTaHUs M yObIBaHUST GyHKIMH: f(X)
= 2x° — 3x* — 36x + 40.

3adanue 2

Wccneayiite GyHKLUIO ¥ TIOCTPOiiTe eé rpaduk: f(x) = -0,5x* + 2x + 6.

3adanue 3

Haiigure Haubosbliiee ¥ HauMeHbllee 3HaueHus QyHkium f(x) =x*— 8x*+ 5 Ha
ripoMexxyTke [-3;2].

45



3adaHue 4

C momolifbi0 MPOM3BOAHOM HaliiuTe MPOMEXYTKH BO3pacTaHusi U yObiBaHusT QyHKIuM: f(X)
=x*—-8x*+ 3.

3adaHue 5

Uccrepyiite GyHKIMIO U TIOCTpOiiTe eé rpaduk: f(x) =-x* - 2x + 8.

3adaHue 6

Haiigure HauboJbllee ¥ HauMeHbllee 3HaueHus GyHkiun f(x) = 2x* + 3x* — 36X Ha oTpesKe
[-2;1].

3adaHue 7

C momoli[bi0 MPOM3BOAHOMN HaliiuTe MPOMEXYTKH BO3pacTaHus U yObiBaHusT PyHKUuM: f(X)
= 2x° — 15x* + 36x.

3adaHue 8

Uccrepyiite GyHKIMIO U TIOCTPOiiTe eé rpaduk: f(x) = -x* + 3x + 4.

3adaHue 9

Haiigure Haubosblliee M HavMeHbllee 3HaueHuss QyHkiuu f(x) =x*— 2x*+ 3 Ha
ripoMexxyTke [-4;3].

IIpakTnueckas pa6ora Ne10

«BbInyk/0cTh rpaduka PyHKIUH, TOYKHU neperuda»

IIpakTnueckas padora Nell

«Pemienue 3a/ja4 Ha CBA3b NEPBO00PA3HOM U ee IPOU3BOAHON»
3adaHue

HaiiguTe nepBoobpa3Hyo

f(x):6x—9+3x5—j%

f(x)=5cos(4x—2)+5x
_ 3
f<x)_4sin2(5—2x)
fx) ==
4x+3 x°
_ 3
f<x>_(5—7x)4
f(x)=5e""+4x"

[(x)=7+5"

f(x)=3*"""+8¢>
IIpakTnueckas padora Nel2 «PenieHue HepaBeHCTB C OJJHO NepeMeHHO»
PaccMoTpuM peliieHre B 00I1IeM BUjie: fx) > g(x) (1).

*0 Ha3pIBaeTCS YACTHBIM pellieHreM, eciu flxo) > g(x ].

MHOKeCTBO BCeX YaCTHBIX pelleHuid ecThb o0ilee pellieHHe (WM TIPOCTO pellleHue)
HepaBeHCTBA. PellnTh HePaBeHCTBO — 3HAYUT HAWTH ero o0Iijee pereHue.

PaccMOTpUM OT/IMUMSI HEPaBEHCTB OT YPaBHEHUIA:

1.  Vmeer GecKkOoHEUHOe MHOKECTBO PelIeHHH (Kak IPaBuiIo).

2.  HeBo3Mo’kHa IIpoBepKa MO/|CTAHOBKOW B NCXOJHOe HEPABEHCTBO.
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[To3TOMy HEpaBeHCTBa MOYKHO peIllaTh TOIbKO PaBHOCH/IbHBIMU MPe0Opa30BaHUsMHU:
flx) =g(x)..=(2)..xeX
PeliieHrie HepaBeHCTBA 3aK/IF0UYAeTCst B 3aMeHe MCXO/JHOTO HepaBeHCTBa 6oJjiee MpOCThIM, HO

PaBHOCH/IbHBIM HEPABEHCTBOM.
OnpedeneHue 1.

HepaBeHcTBa flx) > g(x) (D) m p(x) > k(x) (2) Ha3bIBAOTCS PaBHOCWILHBIMU, €C/IA UX

pelIeHUs COBIA/AoT. f(x) = g(x) & plx) = k(x).

[Ipumep 1
Ilpumep 1.

2x—1>0 & x>=
, log(4x —1) >0 4x—1>1 & 4x>2 & x >-

MHoyKecCTBa pellieHU COBMaAar0T. 3HAUMT:
2x—1>0 < log(4x—1) =0

Onpegenedue 2. PaBHOCWILEHOCTL HEDABEHCTB

Ornpepenenve 2. Eciu pellleHWe HepaBeHCTBA flx) = g(x) (1) copepxxutcs B pelleHUH

HepaBeHCTBa p(x) > k(x) (2), To HepaBeHCTBO (2) ecTb cneiCTBUe HepaBeHCTBa (1).
flx) = g(x) = p(x) = k(x)
PaccMOTpUM HEKOTOPBIE U3 PABHOCH/ILHBIX ITPe0Opa30BaHUM:
L F@) > 9@ & f) —g(x) >0

5 fl) = g(x) & F 1 (x) = g*" " (2)
3 af 9 5 gota 5 flx) = g(x)

4 @) > g9 == f(x) < g(x)
o F) > () =5 £(0) = h(x) > g(x) * h(®)

Rix)=<0
6 F(x) > 9(x) == F(x) * h(x) < g(x) * h(x)
PaccMoTpuM NpHMepbl, B KOTOPBIX MOYKHO JJOMYCTHUTb TUIOBbIE OLIMOKH:

ITpumep 2
<1

1.%

«Pewenue»:

x#=0

1

—®xx = 1%x
x

x=1

1 —10,= —11

— YaCTHbIe pelleHus)

¢
x.
[Tpo6siema B yMHOKeHUH Ha =~ OH MOT OBITh M OTPULIATETbHBIM, U TOJIOKUTEIbHBIM. Hazo
MEHATH 3HAK.

x =
«Omeem»: ~ =

Xx
HpaBI/IJIOI B HEDABEHCTBAX HeJIb3d YMHO>XdTb Hd , €CJ/IKM €ro 3HaK He M3BECTEH.

p— 1
2. %
Pewenue:
1
—kx=1=%x
x
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x=1

Omeem: * — 1(eepHo)
[IpaBuibHOE pellieHue:
3.

1
Eilm{lﬂxmxbl

1 -0 x>=0

Puc. 1. MnmocTtpanus K rnpuMepy 1
1
- <1 ;{1 = X

T e=x<0
2. =<0

x =<0

_—'.___‘—u—_
—_— e
e

e,

\:_ .

Puc. 2. NnmocTtpanus K rnpuMepy 2

x=0nmx=1
Omeem:

IIpakTnueckas pa6ora Nel3 «Cucrembl ypaBHeHH#i. MeToj MOACTaHOBKH»
PaccmoTpum crcTeMbl IBYX ypaBHEHUW C JBYMsI HeM3BeCTHbIMM (1) M Tpex ypaBHEHWU C
TpeMsl HeU3BeCTHbIMHU (2).
plx,y) =0
{q(x,}f] —o M
3[ech p ¥ q — HEKOTOPbIe BbIPAXKeHHs], 3aBUCSLLME OT Napbl [IepeMEHHBIX X U Y.
p(x,y,2z) =0
q(x,y,z) =0 (2)
r(x,v,z) =0

31ech p, q U T — HEKOTOPbIe BbIpaXKeHMs], 3aBUCSILLEe OT TPOMKHU NePeMeHHbIX X, Y U Z.

-
YaCTHBIM pellleHHeM CHCTeMbl 1 HasbiBaeTcst mapa uncen (-0 Y0) takasi, mpu mojcraHoBKe
KOTOPOU B ypaBHeHUsI CUCTeMbI TT0/lyurM BepHble PaBeHCTBaA.

YacTHbIM pellleHHeM CUCTeMbl 2 Ha3bIBaeTCsl TPOWKa UMCesn (xﬂ': Yoi z“‘) Takasi, TIpU
T0/ICTaHOBKE KOTOPOI B ypaBHEHUSI CUCTEMbI TIO/TyUYMM BepHbIe paBeHCTBa.

PeliuTh cucTeMy ypaBHeHUM 03HauaeT HaliTH MHOXXECTBO BCEX ee pellleHUi.

YroObl HAWTM MHOXKECTBO BCEX pEIIeHWM CHUCTEMbI, JIydille BCETr0 T0/Ib30BaThCs
9KBUBAJIEHTHBIMU WM DPaBHOCUIBHBIMHM TIpeoOpa30BaHUSIMHM, TO eCThb TaKUMH, KOTOpble He
WCKa)KaloT MHOXKEeCTBO pellleHMd. B pe3ynbraTe TakuxX mpeoOpa30BaHUM Mbl TOydaemM
PaBHOCH/IbHbIE CUCTEMBI, TO €CTb UMEIOL1e OJHO U TO Ke MHOXXeCTBO pelleHUH

Takum 00pa3oMm, TPOIeCC pelleHUss CUCTEMbI CBOJMTCS K ITOCTENIEHHOMY IE€PeXOAy OT
3a/JaHHOM CJI0YKHOW CHCTEeMBI K BCe O0Jiee IMPOCTOM U TaK 0 TeX I0p, MOKa He TI0JyUrdM OTBeT.

MeTo/ibI peleHHst CUCTEM C TIOMOIIbIO SKBUBAJIEHTHBIX MPe0Opa30BaHMIA:

-MeTOoJ, T0/ICTaHOBKU;

-MeTOZ, anreOpanueckoro CJ0KeHHS;

-MeTO/l, BBe/IeHHsI HOBBIX [lepeMeHHBbIX;

2. CyTh MeTO/ia NTO/ICTAHOBKH
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[ToBTOprM MeToA mozcTaHOBKU. HamoMHMM cyTh JaHHOro mertoza. Mbl paccMmarpuBaem
3a/laHHYI0 cUCTeMy BuZa 1 M 3ameyaeM, UTO B OJJHOM W3 ypaBHEHUH, MMyCTb BO BTOPOM, JIETKO
BbIPA3WTh OZIHY MePEMEHHYI0 yepe3 APYTYIo, MyCTh y uepes X:

{p(x,}rj =0_, {p(x,}ﬂ =0

q(x,y) =0 Ly=y(x)
[TonyyeHHOe BblpakeHue M0/ CTaB/isieM B [IepBOe ypaBHEHUe CUCTeMBI:
{p[x,}ﬂ =0 {p[x,}’(XJJ =0
y =y(x) y = y(x)

Takum 00pa3oM Mbl TO/ly4aeM OJHO ypaBHeHuWe (B /IaHHOM Cjydae TiepBOe) TOJIBKO
OTHOCHTEe/IbHO X. pelllaeM 3TO ypaBHeHHe, HaxOJuWM BCe 3HaueHUs X, IO/CTaB/IsieM MUX B
BbIp@)KeHUe /11 y U HaXOAUM COOTBETCTBYIOLLIME 3HAUEHMUS Y.

3. PenieHve nprimepoB

[Ipymep 1 — pelIUTH CUCTEMY MeTO/OM I10JCTaHOBKH:

xt+ty=1

{xy =2

B ,EfHHOMICJIyIIae y,q106Ho W3 [IepBOr'0 YpaBHEHUs BbIPA3UTh Y:
X+y= yv=1-—x

{xy =—2 {xy =-2

ITopcTraBuM 1oJslyyeHHOe BbIpakeHue BO BTOpOe YpaBHeHUe:

{}r=1—x

}{}F=_2 XE:]._X]:—E —wt =2 I x—2=0 {}r:l_x

x=-1

HaxoguM COOTBeTCTBYIOLMe 3HAUCHUS V:

{}r=1—x {y=1—2 {}r:—l
x=2 =2 x =2
{j,i’=1—xH {}r=1—(—1:]H{K};r=g
x=—-1 x=—1 =-1

Ortsert: (2;-1), (-1;2)
[Ipumep 2 — pelnTe CUCTEMY METO/OM M0 CTaHOBKU:
{x —y=12
253" = 24
B paHHOM ciiyuae yZi06HO U3 epBOro ypaBHeHHsl BbIPa3uTh X:
{x—}r= 2 (_}{x=y—|—2
253" = 24 2537 =24
ITopcTaBuM MosyyeHHOe BbIpakeHHe BO BTOpOe YpaBHeHUe:
{x=}’—|—2(_}{x=}’+2 {_}{ x=y+2 H{ x=y+2 H{KZF-I_Z

2°3¥ =24 (2v*?3v =24 423" =24 (4#(2#3)7=24 |4=6"=24
H{XZ_F_FEH{X_F—I_E
6" =6 v=1

HaxogyM cOOTBeTCTBYyHOLee 3HaUeHHE X:

{x=}r+2 {x=1—|—2 E=3
e =

yv=1 y=1 =1

OtgeT: (3;1)

B cnenyrorteii cuctemMe Ba)KHO 00paTtyuTh BHUMaHHWe Ha O/13.

ITprmep 3 — pemUTh CUCTEMY METOJ,0M IO/ICTaHOBKHU:

{1Dg}r+2 (x+3)=1

¥ —3y=1
Yxkaxxem O/I3 f1/151 1epBOro ypaBHeHUs:
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x+3=0 = -3
v+2>=0oy>=-2
+2=1 = -1

ITpu cobmoenvu O/13 nepBoe ypaBHeHHEe MOXXHO IPeoOpa3oBaTh:
(v+2) =x+3eoy+2=x+3

Vmeem cuctemy:
{}F +2=x+3

x*—3y=1

B naHHOM ciydae yj00HO U3 MIepBOTO ypaBHEHUsI BbIPA3UTh V:
{}F+2=x+3 {y=x+1
- 345
X —3y=1 X¥—3yv=1
[TopcTaBrM To/TyyeHHOe BbhIpaXkeHHe BO BTOpOe YpaBHeHUe:
(v=x+1 { v=x+1 {x y=x+1 {xy=x+1 { v =
. e, ] 1 s -
x* —3y=1 ¥*-3@x+1)=1 2_3x—3=1 ?—3x—4=0 {F—x+1

Haxoaum cooTBeTCTBYOLLIME 3HAUEHUS Y:

_{],r=x—|—1 {y=4+1 {y=5
x=4 x=4 x=4
{y=x+1e{y=—1+le{y=ﬂ

x=-1 x=-1 x=-1

CepuBLMCch ¢ O/]3, BbINKMCHIBaEM OTBET.
OtgeT: (5;4), (-1;0)
IIpumep 4 — pelunTs CUCTEMY METOZ0M TOICTaHOBKU:
Xty=m
cosx —cosy =1
B maHHOM ctydae yZi00HO U3 MEPBOTO YpaBHEHUs BbIPA3UTh Y:
Xxty=m { V=T—X
=
cosx —cosy =1 cosx—cosy =1
[TogcraBuM rosyyeHHOe BbIpakeHre BO BTOpPOe ypaBHEHUeE:
y=m—x y=m—x V=T —x V=m—x
{ —1-{ - -
cosx —cosy =1 cosx —cos(m—x) =1 cosx —(—cosx) =1 2cosx =1

y=m—x V=T —X
y=n—x {x=arccns%+2nn {x=%+2ﬂn
1
“leosx==" y=m—x y=nm—x
2 T
x=— arccns% + 2nn X =—z+2nmn
HaxoziyMm cooTBeTCTBYIOLMe 3HaUeHHs Y:
[(y=n—Z—2mn [[y=2F 2
T
{x:%+2ﬂn x =3z +2mn x=%+2?m
y=m—x n < 4
{ T y=?r+§—2?rn y = ——27n
x=—=12mn 3
3 T T
| x=—3t+2mn [|(x=—3 +2mn
X4 2mm; Z—2an —§+ETIT1;4—R—2TITE

Orgert: (3 3 ), ( 3
OOpaTuM BHUMaHHe, UTO N 3/leCh TIpo0eraeT BCe 11e/I0UHC/IEHHbIe 3HAUeHUS
[Ipumep 5 — peluTh CUCTEMY METO/0M IO/ICTAHOBKU:
{ log z(y —x) =4
3+ 2377 =171
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PaccMoTpyM 11epBoe ypaBHeHHe:

—4
y—x=+2 =4>0 ~O/13 cobrozeHo

TTostyun/ paBHOCH/IEHYIO CHCTEMY:

([ log z(yv—x)=4 o v—x=4

3r+2+3v2=171 (3*4+2=372=171

B naHHOM ciyyae y,q06Ho 13 11epBOI'0 YpaBHEeHUs BbIPa3UTh y:
y—x=4% y=x+4

3*+2x3" 2= 1?1 3*+2+3"2 =171

ITopcTaBuM Moy ueHHOe BbIpaXkeHHe BO BTOPOE ypaBHeHHe:

vyv=x+4 o v=x+4 (_}{ v=x+4
3* 42372 =171 (34232 =171 34+ 2= 3x+‘—1?1
{ y=x+4 (_}{ y=x+4 <_}{ y=x+4 (_}{}r—x—l-d}(_}
34 2+93¥ =171 3418« 3* =171 19 «3* = 171 3*=9

o {}r =x+4
x =2
HaxozuMm COOTBeTCTBYIOLLMe 3HAUeHUS Y:
{}r=x+4 {}r=2+4 {}r=6
3 o
x=2 x=2 x =12
OtBeT: (2;6)

IIpakTnueckas padora Nel4 «[IpAMOyro/ibHbIN Mapasuie/iemunes
[ToBepxXHOCTb, COCTaB/eHHass U3 [BYX paBHbIX TapasiesorpaMmmoB ABCD u A;B:CiD:u

yeThIpex rapa’/ijies;orpaMMOB ABB/A;, BCCB,, CDD,C,, DAAD;,
Ha3bIBaeTCs mapasiiesnenumnegom (puc. 1).
B1 C1

Puc. 1 [Tapannenenurnes

To ecTb: uMeeM AiBa paBHbIX napasviesorpamma ABCD u A;BC;D; (ocHOBaHUs1), OHU JieXKaT
B TIapa/UleJIbHBIX TUIOCKOCTAX TakK, uTo OOKoBbie pebpa AA;, BB;, DD,, CC; nmapasiebHbl.
Takum obpasowm, coCTaB/IeHHast U3 rapasuie/IorpaMMoB IIOBEPXHOCTh
Ha3blBaeTCs mapasijie/ienume oM.

TakuM 0Opa3oM, TTOBEPXHOCTh Tapasijesiendre/a - 3T0 CyMMa BCeX Tapasijie/iorpaMMOB, W3
KOTOPBIX COCTaBJIEH Tapasuie/iernurie],.

CaolicTBa napasuiesnenumnesa

1. [IpomugononodicHble 2paHu napanienenunedd napasienbHbl U PAGHbI.

(durypbl paBHBI, TO €CTh UX MOXXHO COBMECTUTD Ha/I0XKeHUeM)

Hampumep:

ABCD = A;B,C,D; (paBHblIe napasuiesiorpaMMBbI 0 OTpe/ie/IeHHI0),

AA:B.B = DD;C,C (tak kak AA;B;B u DD;CiC - TmpOTUBOMNO/OXHbIE TPaHU
rapa’suiesienurnesa),

AAD:D = BB;C,C (tak kak AA;D:D u BB;Ci;C — TmpOTHUBOIONOXHbIE TpPaHU
rapa’suiesienuresa).

2. /luaeoHanu napannenenuneda nepecekaromcsi 8 0OHOU mouke u O0easimcsi Mol MOUKOU
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nonosaam.
Huaronanu napannenenunena AC,, B:D, A;C, DB nepecekatoTcsi B ofHoi Touke O, u
KaK/ast ;MaroHasb JeJUTCS 3TOM TOUKOU MomnosiaMm (puc. 2).

Puc. 2 [lnaroHanu mnapajienenuneza IepecekarTcsl U JendaTcsl TOYKOU IepeceyeHust
TI0TI0/IaM.

3. Umeromcsi mpu uemeepKu pdaeHbIX U napanienbHbilx pebep napantenenuneda: 1 — AB,
A,B;, D:C;, DC, 2 - AD, A,D,, B,Cy, BC, 3 - AA,, BB,, CC;, DD..

IIpsiMoii mapasiiesienumne

Onpenenenve. [Tapa/nienenumnes Ha3bIBaeTcs NPAMBIM, €CIH ero 0OKoBbIe pebpa
NepneHUKYy/IAPHbI 0CHOBaHUSAM.

[Tycte GokoBoe pebpo AA; meprieHJUKYJ/ISPHO OCHOBaHMIO (puc. 3). DTO O3HauaeT, UTo
npsaMas AA,; nepreHauKy/isgpHa npsaMeiM AD 1 AB, KOTOpBIe jie)KaT B IVIOCKOCTH OCHOBAHUA. A,
3HAUYUT, B OOKOBBLIX TpaHsX JieXXaT TMPSMOYTOJbHUKA. A B OCHOBAHMSX JieXKaT MPOU3BOJIbHbIE
napasiesiorpaMmel. O603Haunm, /BAD = @, yros ¢ MoXeT ObITh JIFOObIM.

B1 C1
A1 D+
O — C
A D
Puc. 3 [Tpsimoii rapasuiesiernuries

WTak, mpsiMoi mMapassiesienurief; - 3TO Tapasuiesieniure], B KOTOpOM OOKoOBbie pebpa
nepreHJUKY/IsIpHbl OCHOBAHUSIM Tlapasijiesienunesa.

IIpsAMoyro/ibHbIN NapaJsijie/ienumnes

Onpepenenve. Ilapasnienenumne;; Ha3bIBaeTCA MNPAMOYrOJIbHBIM, eClTU €ro  OOKOBbIe
pebpa reprieHJUKY/ISIPHBI K OCHOBaHUIO. OCHOBAHUS SIBJISTFOTCSI TIPSIMOYTO/TbHUKAMU.

[Mapannenenunen ABCDA;B;C;D; — npsimoyro/ibHbI# (puc. 4), ecnu:

1. AA;L ABCD (6okoBoe pebOpo MeprieHAUKY/ISPHO TVIOCKOCTH OCHOBaHHUS, TO €eCTh
rapasiiesienure; mpsiMou).

2. ZBAD = 90°, T. e. B OCHOBAHUH JIE)KUT MPSIMOYTOJTbHUK.
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81 C1

A1 : D1
U c
) .? - i’:’ [
A D
buc. 4 TIpsIMOYTO/TbHBII rapasiTesernyres|

IIpsimoyeonbHblli  napannenenuned obnadaem 8cemMu  C80UCMBAMU  NPOU3BOALHOL0
napaanenenunedda. Ho ectb A0OMOMHUTENbHBIE CBOWCTBA, KOTOPbIE BBIBOASTCS U3 OMpe/e/ieHUs
NPSIMOYTOJIbHOTO TapaJjuiesenune/a.

TaK, NpsAMOYro/IbHbIN Napaule/enumne] - 3T0 Tapasuiesenure/, y KOTOporo OOKOBbIe
pebpa mepreHJUKY/ISIpHbI OCHOBaHMIO. OCHOBaHHE NPAMOYIOJLHOr0 Mapaule/ienumnesa -
NMPSAMOYTO/IbHHUK.

CBolicTBa NpPSIMOYro/IbHOI0 Napasiie/ienumneja

1. B npsaimoy20/1bHOM napannenenuneoe gce wecmb 2paHeli NPAMOY20AbHUKU.

ABCD u A;B,C;D; — npAMOyTro/IbHUKY 10 OIpeie/IeHUIO.

2. Bokoeble pebpa nepneHOUKYASIpHbl ~OCHOBAHUNO. 3HAUWT, BCe OOKOBbIe T'paHU
NIPSIMOYTOJIBHOTO TapaJjuiesiernnurieia - pssMOYIOJIbHUKHU.

3. Bce 08y2paHHble y2/bl NpAMOY20/1bHO20 napasienenunedd npsimble.

PaccMmoTpuM, HaripyuMep, /BYTPaHHBIM Yros MpsSIMOYTOJILHOTO Tapasiiesienure/ia ¢ pedbpom
AB, T. e. gByrpanHbIi yroa mexgy riockoctamu ABB; u ABC.

AB — pebpo, Touka A; JIeKUT B OJJHOU TJIOCKOCTH — B T/IocKocTH ABB1, a Touka D B ipyroii
— B iockoctu A;B,C;D;. Torzia paccmaTpriBaeMblii [ByrpaHHBIM YTO/1 MOXKHO elije 0003HaunTh
ciepyrormuM obpaszom: ZA;ABD.

Bo3bmeM Touky A Ha pebpe AB. AA; — neprieHAUKY/SIp K pebpy AB B ruiockoctu ABB;,
AD mneprienukysip Kk pebpy AB B mockoctn ABC. 3Hauut, ZA;AD — nuHeHHBIN yros
JAHHOTO [BYrpaHHOrO yria. ZA;AD = 90°, 3HauuT, [BYTrPaHHBINA yros npu pedpe AB paBeH
90°.

Z(ABB;, ABC) = Z(AB) = ZA;ABD= ZA,;AD = 90°.

AHaNOTMUHO  /lOKasbIBaeTcsi, 4YTO JitoOble  JBYrpaHHble  yI/bl  TMPSIMOYTOJBHOTO
rapasuiesienuesia psvsle.

Teopema

Keadpam duazoHaau npsiMoy20/1bH020 napasiienenunedd pageH CyMme Keaopamos mpex e2o
usmepeHutl.

[Tpumeuanue. [nvHbl Tpex pebep, MCXOASAIIMX W3 OJHOW BepIIMHBI TMPSIMOYTOJBHOTO
rapasuie/ienue/ia, SB/SOTCS U3MepeHUsIMU ITPSIMOYTOJIbHOIO Mapasiiesenuvresna. VIx uHorga
Ha3bIBAIOT /IJIMHA, LIIUPHHA, BBICOTA.

Hano: ABCDA;B,C;D, — npsiMmoyrosibHbIl Napasienenurne, (puc. 5).

— 2 2 2
Tokasars: ACT = AB” + AD® + AA
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C1 Dt
B1 - As
I|' I'\
'?_ P TS S D
L T
B A
Puc. 5 ITpssMOyTONBHBIN rapa’siiesnenuries
[loka3aTenbCTBO:

[Tpsmas CC; neprieHguKynsipHa mnockocty ABC, a 3Hauut, v npsmoit AC. 3Hauwr,
TpeyrosbHUK CC;A — nipsMmoyronbHblil. [To Teopeme ITudgaropa:

AC} = AC* 4+ CCf

PaccmoTpum nipsimoyrosibHbil TpeyronbHUK ABC. ITo Teopeme ITudaropa:

AC? = AB* +BC?

Ho BC u AD — n1poTHUBOII0/I0’KHBIE CTOPOHBI NPSIMOYTo/ibHUKA. 3HauuT, BC = AD. Torga:

AC? = AB* + AD?
ACy = AC* + CC{’ aAC‘ = AB~ —|-AD‘, 0 AC{ =AB“+ AD" + CC{_ TocKombKy

ACI =AB"+AD" + AA;' qTo U TpE6OBaJIOCB [A0Ka3aTh.

Tak kKak
CC;=AA,, 1O

CnepactBue - /luaroHaayu NnpsAMoyro/ibHOr0 napasijiesenune/a paBHbI
JuazoHanu npsimoy20/1bH020 napanienenuneod pagHsl.
O603HaunM u3mMepenus napasuienenunena ABC kak a, b, ¢ (cm. puc. 6), Torga AC; = CA, =

B,D=DB, = Va* T b* +c%

G‘I- O
Bi At
e
o | D
L b
-4
B A
Puc. 6
Ky®0

Onpepenenuve. IIpssMOyro/ibHbIM Napasuie/ienumne]i, y KOTOpPOro Bce TPH H3MepeHMA
PaBHbBI, Ha3bIBaeTCA Ky0oM.
Bce epaHu Kyba — 3mo pasHble Keaopambi.

3apaua 1 HaiiTu AnaroHann Kyoa
Haiit uaroHanb Kyba ¢ pebpom 1 (puc. 7).
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C1 D+

Bf : ll A.,’
113
C_‘---:"I ........... b D
.-"-'.--. \\x I'- 'I
T
B I A
Puc. 7
Peluienue:
AC; = /ABZ+AD? + AAT = V12 +12+12=43
Ortser: V3 CM.
3ajgaua 2
PrcyHok
HOan xy6 ABCDA;B,CD;(puc. 8). [Hokaxute, uro twiockoctu ABCiu A;B:D
TepreH/UKYIsIPHBI.
D1 C1
A1 ;i B
K " oo/~  C
A B
Puc. 8
JoKasaTe/nbCTBO:

[Tpsamele BC, u B:C neprienjuKy/IpHbl Kak guaroHanu ksagpara BB,C,C.

[Tpsimasi DC nepnieHauKyasipHa riockoctd BB1Cy, a 3HauuT, u npsimoii BC1, KoTopasi ie>KUT
B 3TOM MJIOCKOCTH.

Vmeem, mpsamass BC; nepneHgukynspHa AByM mnepecekarowumMcs mnpsMbeiM B,C u DC
IIJIOCKOCTH, 3HAUUT A;B;D. 3Hauut, npsamas BC; nepnenaukynspHa raockocty A;BD.

[Tnockocte ABC; npoxoaut uepe3 neprieHAuKyasip BC; ko BTopoi miockoctd A;BiD,
3HauuT, Twiockoctu ABCi;u A;B;D mepneHAMKy/sSpHBI TI0 TIPU3HAKY, YTO U TpeOOBanoCh
[l0Ka3aThb.

ITpakTHueckas padora Nel5 «Iln0masb NOBepXHOCTH M/THHAPA»

Puc. 1. HunuHgpryeckasi Oouka
MBI C BaMM 3HaeMm, 4TO TakKOe LWIMHAP, MOMPOoOyeM HaWTH TIOMIaZb €ro MOBepXHOCTH.
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3auemM HY)KHO pelllaTh TakKyro 3ajauy? Harmpumep, HY>KHO TOHSITh, CKOJIbKO MaTepuasa Moizer
Ha U3rOTOBJIEHHE LIUIMHApPUYecKoi 6ouku (Cwm. Puc. 1).

Puc. 2. TTu3aHckas GamiHs
Vnu CKOJbKO KHMPIHMUEeH ITOHaJ00UTCsA, uTOOBI C/IOKUTh KHPITMUHYIO OalliHio (Bpoje
[Ty3aHCKOM, TOMBKO poBHYI0)? (CM. Puc. 2.)

Puc. 3. bouka, 0OMOTaHHAast TKAHbIO Puc. 4. Pazpe3aHHasi TKaHb

KoHeuHo, u3MepuTh 11ol[a/Ib O0OKOBOM MOBEPXHOCTH LIUIMH/PA MPOCTO TaK HE TIOJYUUTCH.
Ho nipeacraBuM cebe Bce Ty ke 604Ky, oOMoTaHHY!0 TKaHbkO. (CM. Puc. 3.) Kak HaiiTu tuiomazb
Kycka TKaHu? Hy KOHeuHO, pa3pe3aB TKaHb U pa3ioxuB ee Ha crosie! [lomyuurcs
MIPSIMOYTOJ/IbHUK, €ro T/oLa/ib gerko HaiigeM. (Cm. Puc. 4.)

A =8

Puc. 5
CphenaeM Tak ke C LUIMHAPOM. «Paspekem» ero OOKOBYIO TMOBEPXHOCTh BOJb JTHOOOM

obpas3yrolrieii, HarppyuMep A4y (Cm. Puc. 5.)
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A

1 1
B'I
Puc. 6. Pa3BepTka 60KOBOI TTOBEPXHOCTH

Terepp  «pa3smoTaemM»  OOKOBYHO ~ TIOBEPXHOCTb  HAa  IJIOCKOCTb.  [lomydaem
! !

A A
MPAMOYTOJIbHUK ‘41‘425251, rae Ay A O/lIHa U Ta >Ke TOUKa Ha LIWIHMH/pe (aHaJIOTUYHO Azy A2
). (Cm. Puc. 6.)
Tako# MpsIMOYTO/TBHUK Ha3bIBAeTCsl pa3BepTKOY OOKOBOW TTOBEPXHOCTH LIMIMH/IPA.

2 '
A A,

2

h

A ' ’
' 27R B, &

Puc. 7. Pa3BepTka O0KOBOI TTOBEPXHOCTH

Yo MbI 3HaeM TIPO 3TOT NPSMOYTOIbHUK? Ero cropoHa A14; paBHa BLICOTe LIWMHApPA (BeJb

I
oOpasytorasi paBHa BbicoTe). [Ipyrasi cTOpoHa A4y paBHa [jIMHe OKPY>XHOCTH OCHOBaHWS, TO
ects, 2R, (Cm. Puc. 7.)

3HauWT, TUIOL[A/Ib TIPSIMOYTOJbHUKA paBHA ZmRR UTak, Sen = Znﬂh, R

rge " — paguyc
OCHOBaHUS LJWIMH/PA, " _ Bricora.

I1nomajb Mo/ THOM NOBEPXHOCTH LM/IUH/PA

Hapsiny c mnnomazpio OOKOBOM TOBEDXHOCTH MOXKHO HAWTH U TUIOI[A/Ib  TTOJTHOM
MOBepXHOCTH. [Ijisi 3TOro K momagud OOKOBOM ITOBEDXHOCTH HaJ0 MNPUOABUTH IIOI{A/H

R TR?

ocHoBaHMU. Ho Ka)k[j0e 0CHOBaHMe — 3TO KpYyT pajuyca -, Ubs I/I01Ia b 0 (GopMyJie paBHa

OxoHuarenpLHO, UMEeeM:

— z _
Sun = Son + 27R" = 27R(R + h'), rae R_ pajuyC OCHOBaHUS LIUIMH/PA, h_ BBICOTA.

le/lMele 3d/ia4 Ha IPpUME€HeHH e BbIBeJ€HHbIX (l)OpMy.Tl

A B

2 F s
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Puc. 8. Mnmroctpanus K npumMepy 1

ITpumep 1. T1nomazb 6O0KOBOM TOBEPXHOCTH IIWIMHAPA paBHA 5. Haittu T7I011a/ib 0CeBOT0
ceueHus runHapa. (Cm. Puc. 8.)

k)
Sen=2mRhA a.S'm__,: 2Rh Suc=55_m:7r=;.

Pentenue. Kak MbI 3HaeM, . 3HauuT

A B,

Puc. 9. ?nmompaunﬂ K nipumepy 2

Oter: ~.
IMpumep 2. BwicoTa 1jwmHApa Ha 12 cM Oosibllie ero paauyca, a TIIOIM[A/b TIOTHOM

HOBe 288w cM? 1y,
PXHOCTH paBHa . Hanitu paguyc ocHoBanus u BeicoTy. (Cm. Puc. 9.)

Pemenve. [To Gopmyrte umeem: >R (R+h) =288m; R(R+h)=144.

ITo ycioBuro, h=R+ 12, uMeeM:

R(2R+12) = 144; R*+6R —72 = 0;
bR:ﬁ
=-12

Tak Kak paZjuyc I10JI0KUTesIeH, TO
R=6cm; h=18cm

R=6cm;h =18 cm

OTtBeT:

IIpakTHueckas padora Ne16 «O0beM mUpaMujbl, KOHYCa H IIapa»

JIerko WM CIOXKHO BBIYMC/IATh 00bemMbl? Iloka Mbl ymMeeM HAaXO[UTh JIUIIbL OOBEMBI
TriapasuiesieniurejoB, LWIWHAPOB W TIPH3M, TO3TOMY 3a/laya BBIYMC/IEHUsT OOBeMOB Ka)KeTcst
JIOBOJIbHO JIeTKOMU. [leiCTBUTENBHO, U (POPMYJIBI I0Ka3bIBATUCh 0€3 Tpy/la, U BEIUKUC/IEHUS ObUIH
He C/MIIKOM TpoMo3akumu. CobcTBeHHO, hopMyJia [Jis HaX0XKAeHus oObeMa TMpsiMOyTro/IbHOTO
rapa’siiesieniure/ia U3BeCTHa ellle C Ha4yaabHOW IIKOJIBI.

Vpess Obla OTHOCHTENBHO TpocTa. MBI BBeM 00beM Ky0Oa, uepe3 Hero Hanuimi o6bem
NIPSIMOYTOJILHOTO Tiapasijie/ienuie/ia, Mo CyTH, «pa30uWB» ero Ha KyOWKW, OTCHO/la TIPUIIUTA K
Npy3MaM, a OT HUX — K [ju/inHApaM. Ho B ciiyuae mupamMu/ipl 1 KOHyCa «pa30dUTh» UX Ha KyOMKH
He TIOJTyYUTCS.

XoTs ApeBHHe rpeku TIpoboBaii. B V Beke /10 H. 3. TpeUeCKUM MaTeMaTHKOM [leMOKpUTOM
ObUIO BBICKA3aHO TPe/TI0JI0XKEeHWe, UTO 00beM MMpaMU/Ibl PaBeH TPeTh 00beMa MPU3MbI C TeEM
)K€ OCHOBaHMEM U TOM ke BbICOTOM. [loKa3aTh 3TO He CMOT HU OH, HU MOTYYUBIINN [103JHEe TOT
e pesynbTar EBkiug. Bnpouem, gaHHas Qopmyna MOATBep)KAanach TMPAKTUKOW —
JEeNCTBUTE/ILHO, Mbl MOXKEM H3MepuTbh 00beM /r000i KOHKPEeTHOW NHMpaMuAbl C Ji000M
CTereHb0 TOYHOCTU. Hampumep, eciiv B3sTh MUPAMUKY U 3allOJTHUTL ee ueM-HUOy b (BOZOH,
1ecKoM), a MOTOM BBIUKC/IUTE 0OBEM TOr0, ueM MbI 3aroJHs/IM. BripoueM, ydeHble W 10 Ceid
JIeHb TIBITAIOTCS pa30UTh IPHU3MY Ha TPU PaBHBIX MMMPAMU/IBI, UTO 0Ka3asao Obl popmyiy.

O0BeM NUPaMHUABI U YCEUEHHOH MUPaMH/IbI
B Hamm gHU dopMya JjaBHO /l0Ka3aHa. U cziesiaHo 3TO C TIOMOIIBI0 UHTerpaioB. [ToMHUM,

0V=_fﬂ S{x}dx’ mes{x}_

yT 3TO0  IUIOLAZlb  CeueHUss  (PUIypbl  IJIOCKOCTHIO,
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TNepIrIeHUKY/ISIPHOU HEKOTOPOU OCH, KOTOPYHO MbI IIPOBEJIN.
C momoliplo 3TOr0 MeTo/ia BbiBeleM 00beM mupamu/pl. HauHeMm ¢ o6beMa TpeyrosibHOM
NUpaMU/BbI.

OABC 0 V.
PaccmoTpuM nupamMugy (T — BepmHa), 0603HaUMM ee 00beM uepe3  ; IJIOIA/b ee

OCHOBaHUSI Sasc = 5; ee BbICOTa OH= h (cm. Puc. 1).

0

Puc. 1. [Iupamuga 0ABC

ox OH M
[TpoBeseM och ', COBMAJAIOLIYIO C JIyuoM . PacCMOTpPUM MPOU3BOJILHYIO TOUKY ~ Ha

A8,

o C
3TOMU OCH BHYTPH NHUPaAMH/bI. qepe3 3Ty TOUKY IIpoBeAeM CceueHune 1, rneprneHguKyJisipHoe

V= Iuh Six}dx, re S(x)

o A B,C.
Haieit ocu. [ToMHUM, UTO njoujags ceueHus 1171 (cm. Puc. 2).

s {:x}

Boipasum, ueMy paBHO

00X ABCy

Puc. 2. [IpoBeseHHbIE OCh Y TIePIIeHAUKYJIIPHOE OCH CeUyeHHe
AAB,C,~AABC, AB,C, ABC
: M3 TOrO, YTO IIJIOCKOCTH u TreprieHAUKY/ISPHbI
)¢ A C | AC B,C, IBC _A,B, || AB
ocu ~ , C/Ie[lyeT, UTo IVIOCKOCTH Tapasijie/lbHbl, a 3HaUuT, , u .

T AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
orga IoJydaeTcs, 4To s u
A€y 06 _BiC _ A:B _ g

: =

yro A€ 0C  BC i (10 TpeTheMy TipU3HaKy mozobust) (cM. Puc. 3).

3aMeTuM, UTO

, OTKyda C/1eayeT,
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G | C
Puc. 3. [Togo6HBIE TPEYTOTBHUKH
Haiinem, yeMy paBeH Ko3dhduiieHT mogobus

aAHﬂHaAIMﬂ' Onu mofo0HBI C TeM ke KO3(hOUIMEeHTOM k, T.

Paccmorpum
Kk O 04 , a 3Hauut, 94 OH . W3 ycnoBus OH=h, yCTh MH = *
Torga OM=h-x [Tonyuaewm, uro 2H & .
5 _ T Y-
S44ByCy _ 2 s=) _ (n :} S(x) = Sir z.xr}
YUuTBbIBas], UTO ~LABC , TIoJlyuaem ¥ RE k
OKOHuUaTe/IbHO,
R R E(R-2)? e philx-n)? . _ o lxmP R _ o SR¥ _ Sk
V—fu S{x}dx—fu RE tix—.'ifu P d(x—h)=S5 3nt ﬂ_ﬂ ( 3h=)_3
V==I5-h

Wtak, MbI J0Ka3any, 4To 00beM TPeyrobHOW MUPaMU/IbI 3 .

Ocranock BbIBecTH (hopMysny [Ji TPOM3BOABHOM NHMpaMuAbl. OTO [eflaeTcsi IMPOCTO:
pa3brBaeM MPOM3BOJIbHYIO MUPaMUY Ha TpeyroybHbie (cM. Puc. 4).

S

A& @
C

Puc. 4. Pa36ueHve mpou3BoOIbHOMN MMPAMU/bl HA TPEYTOJ/IbHBIE

Torpga
_ — Siomh | Spom® _ 1 g . =1;.
Vrrp.nup. - Vl TP MHP. + VZ TROEpP. 3 + T 3 h {Slu-cu. + SZD-EH.} — 3 h Srrp.nup.
UTak, OKOHYATeJbHO, TeopeMa, KOTOPYI0 Mbl JI0Ka3aiu: 06beM MUpaMH/bl PaBeH TPETH

1
V==5-h
TIPOM3Be/eHNUS TIOLIA/Id €€ OCHOBAHUS U BBICOTBI 3 )
B KauecTBe C/Ie/ICTBUsI MOXKHO /I0Ka3aTh U (HOPMyJly [l BBIYMC/IEHUs: 00beMa yCeueHHOM
1
p;rc.rmp. - Eh(‘sl + W 5152 + 52)
bl

nupamugel  (cM.  Puc.  10): rje — BbICOTA YCEUEHHOU

5 5 o
MUpaMU/ibl, @ ~ 1 1 2 — ryIol[aZiu ee OCHOBaHUM.
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Puc. 10. Yceuennas nupamuza

JloKa3aTe/1bCTBO (0e3 MHTerpasa)

1
Vigp. = =S+ h
,Z[OK&)KEM, qTo 3 .Kak u B MepBoOM [10Ka3aTe/IbCTBe, MbI JOKAXKEM Q)opMyny AJIA

TPeyrobHOW MMPaMK/IbI, @ KaK OHa 0000111aeTcst 10 TPOM3BO/ILHOM, BbI Y)Ke 3HaeTe.

SABC 5 AAEBC
[yctb — TpeyroJibHasi MMpaMu/ia, - — BepllrHa, — ocHoBaHue (cm. Puc. 5).

S

SABC
Puc. 5. — TpeyroJ/ibHas IupamMu/ia

[JonomHuM 3Ty nupamMuzly 10 MPU3MBbI C TeM >Ke OCHOBaHHWEM U BbICOTOM (cm. Puc. 6).

ABCSB,C,

Puc. 6. [Ipusma

. SABC SBCB, SCC,B

OTa npy3Ma COCTaBJIeHa U3 Tpex NMUpaMu/: JaHHOU 1 (cm. Puc. 7).
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Puc. 7. IIpu3ma u3 Tpex nupamuj,

p ABCS BCSB,
aCCMOTPUM  UCXOJHYIO  THUPaMUJIY U MUpaMUgy .

AASE = AB|B5
X

3amMetuM, 4YTO Y

5B

HU (KaK TpeyroyibHUKH, 00pa30BaBIIMeCs MPU TPOBEIEHUM AWaroHaid ~ B
ASB,B c

rapa’siziejiorpaMmme ). BbicOTBI, mNpOBeZieHHbleE W3 TOUYKWA ~Ha KaXAyl U3 3TUX

N h,=h
TIJIOCKOCTeH, COBMA/IaloT = * 2 (cm. Puc. 8).

ASB.B
Puc. 8. BeicoTa, npoBefieHHas1 K MJI0OCKOCTH

ABCS BCSE,;
u

Paz y nupamuj paBHbl BBICOTBI U OCHOBaHUS, TO paBHbl W

vV =W
ABCs  "BCSEy (cnepgyer m3 paBeHCTBa 00LEMOB PaBHOBE/IMKHX Tel).

SCC,By SCBB,

00BeMBI
Vece,s, = Vacss
AHaANOrMUHO ec/id PacCMOTPeTh TMHUPaMU/IbI 151 1,
ACC,B, = AB,BC
K.

TO T.

B.C
(KaK TpeyrosbHUKH, 00pa30BaBIIMeCs MPU MPOBeJeHNH MaroHand  * B

BB,C,C

5
MapaJsjienorpamme ) BrICOTHI, MnpoBeJeHHble W3 TOUYKKM Hd KaXXAYHO K3 3TUX

o h,=h o
TJIOCKOCTEH, COBMazaoT = 2 (cm. Puc. 9). To ecTb miolja/i OCHOBAHUI U BBICOTHI PaBHBbI.
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EB,C,C
Puc. 9. BricoTa, rpoBe/ieHHasi K TIJIOCKOCTH 11

[Tonyuwnmy, 4yTOo BCE TpU MUPaMUIbI WMEIT OZIUH U TOT xKe
vV =1 =V V.=V + 1 +V =3V =5h
o6nem  SECiBs SCEE, 4BCS 10 ecTp TP SCC, By SCEER, ABCE ABCE i
v __ Sh
ABCS T T
OTKyZa . Teopema foka3aHa.

O0bem yceueHHON MHPAMUABI
o AB,C,AB,C, 5,55,
WTak, MyCcTb y yCeYeHHOM INUpaMUJbI OCHOBaHUSl MMEIOT IJIOL{aU ;

h o 0
BbICOTA — . JIOCTPOMM 3Ty yCeueHHYIO MUpaMH/y A0 00bIYHOM mpaMuAbl. [TycTs — — BepiivHa

M, M
nvpaMyzbl. OMycTUM BBICOTY, OHA IepeceueT OCHOBAHMUSI B TOUKAX LW~ 2 COOTBETCTBEHHO.
x
(cm. Puc. 11).

[Tyctb oM, =

Puc. 11. nmoctpauysi K yC/I0BHRO

o

k:

AA,B, 6, ~AA, B, G U Ko3bbUIMeHT Moao0us * (06OCHOBBIBA/IOCH

3aMeTHM, uTo
paHHee).

Torzga oueBHAHO, UTO 00BEM yCeUeHHOW MUPaMU/bI paBeH Pa3HOCTU OOBEMOB OOJIBILION
TTUPaMU/IbI ¥ MaJIOH, TO eCThb:

1 1
V=Vousc, ~Voamc = 551{x +h) — 552 Tx

o x
OcTamocs HAUTHU

A, M 5,
AAB CyvAALBLC Ag M 5
13 Toro, uro 17171 717% nonyuaem ¢t (B culy TOrO UYTO 3TO
COOTBETCTBYIOLIHE OTPe3KH MOA00HBIX (DUTYP, UbH TUIOLAIA HAM U3BECTHBI).
oM, _hix _ [5
y AOM,A,~AOM, A, oM; = 5
C Ipyrou CTOpOHBHI, (6]:1]10 BbIBE/IEHO paHee), TOrJa
- — X xr = '\-'IS_E
+ x =X - IIS__ |'?
3HaywuT, (h+ x)4/5, VS . VRS

OKOHuUaTe/bHO,

V=%(51-(h+%)—52-%)=

hs 1
- 3( E_Ji;j—) 3 J_ \,{_ (Sl*f_ ZV{’S_Z) =§h(51+ 5152 +52)
B cui1y opMyJibl pa3HoCTH Ky6oB. UTo 1 TpeboBanoch 0Ka3aThb.
ITpumep 1
3akKpernum BbIBeJIeHHYIO (hopMysly 00beMa MUpamMu/Ibl IPUMEPOM.

v o o SABC AB =6 A5 =4
Uemy paBeH 00BeM  TPaBUIBLHOW TPEYrONbHOW TTHMPaMUZbI , ec/u , ?
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(Cm. Puc. 12.)

C

Puc. 12. Unmoctpauums K 3ajaue
1
V==5-h
PeweHue. Kak Mbl 3HaeM, 3 )
[TocKOMBKY B OCHOBAaHMM JIEKUT TIPABWIBHBIM  TpeyroabHWK (cM. Puc. 13),
a3 363
S = =222 =094/3
TO 4 4 .

C

Puc. 13. IIpaBu/ibHBIN TPeyrojbHUK B OCHOBAaHUM
. 50 AS0A 54=4
Halimem BbICOTY =~ M3 MpPsIMOYTOJIBHOTO TpPeYroJibHUKa . I'mnorenysa ,
04 ) . a3 04a=5E_9,3
KaTeT ~~ — pajIiyC OMUCAaHHOW OKPY’KHOCTH, KOTOPbIN paBeH 2 , TO eCTb 3 (cm.
Puc. 14).

a

C

AS0A

Puc. 14. Ctopons!

S0 =+542 — 042 =16 — 12 =

Orcioga mo Teopeme I[lucdaropa 2. A 3HAuUUT, 00BEM

paBeH
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V= i 932 =63
OTtBeT: 6"@.

O0beM KOHYCA U YCeUeHHOr0 KOHyca

V =1nR’h=-5Sh R
Teopema. OOwvem KoHyca (cMm. Puc. 15) paseH 3 3 rme” — paguyc

h
OCHOBAHUMA KOHYCd, — €ro BbICOTA.

Puc. 15. Konyc

dopmyna A8 BbIUKC/AEHHST OoObeMa KOHyca B TOUHOCTHM COBMAJaeT C aHAJOTMYHOU
dbopMysioil A/ nUpaMuAbl, TaK KakK KOHYC — 3TO, MO CYTH, U eCTb MHUpaMK/a, TOJbBKO B
OCHOBAHUH JIEXKUT «OECKOHEUHOYTOTbHUK» — OKPY>KHOCTB (CcM. Puc. 16).

Puc. 16. MHOrOyro/IbHUK, CTPEMSILLIUICS K OKPY>KHOCTH
Ecm nopcraButh B hopMysiy oObeMa THpaMH/IbI TUION[A/Ib OCHOBAHHWS KOHYyCa, TO eCTb

Vv = nRh

TUIOLIA b KPYTa, TO MbI ¥ IPUXOAUM K (opMyJie 3 .
,Z[OKEBBIB&ETCH JKe Q)OPMYJIEI AJid KOHYCa a6COJII-OTHO dHAJIOTUUYHO HI/IpaMI/IAe.
PaCCManI/IBaETCH TaKadd »Ke 0Cb, OTMeuUdeTCd TOUHO TdKoe >Ke HO,E[O6I/I€, a ,L'[aJ'ILI_He 6€p6TCH TOT

)Ke cambli uHTerpas (cM. Puc. 17).

F

Puc. 17. MnmrocTpauus 711 oKa3aTeabCTBa (hopMyJibl
AHaNOrMUHbIM  BBIIVIIAUT U CJIeCTBME TIPO  yCeueHHbIM KoHyc (cMm. Puc.
=1 =1 2 2
View =3h(51 +/515, +5,) = ;wh(R] + RyR, + RY),
18): [oka3aTe/bCTBO abCOMIOTHO
aHaJIOTUUHO TOMY, UTO OBLJIO TIPHBeZIEHO [i/Is1 yCeueHHOM MUpaMu/bl.
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Puc. 18. ¥Yceuennas nupamuzia

CrnMcok 3aa4 /111 CaMOCTOATE/IbHOI0 peleHus

BbISICHUTh, KaKUM 4YKUCIOM (paliMOHa/JbHBIM WM WPPalMOHAbHBIM) SIBSIETCS UKCIOBOE
3HaueHHue BbIpaXeHHst: 1) (\/5-3)(3+2\/§); 2) [@—2)(2—3\/5); 3) (@+4\/§)\/§;

Haiiti abcostoTHY0 morpeiHocTs pubmkenus 0,55 unciia 5/8

3anuiuUre YUC/I0 B CTAaHZAPTHOM BUJe. YKaKuTe ero NpsjoK U OKPYI/IMTe MaHTUCCY [0
TBICSTUHBIX. 1) 735274, 2) 32465103; 3) 6,0054;

5 1 5 1
393 _ 9319 3]:3
Haii/jiite 3HAY€HHE BBIPAKEHUSI: (2 37 =3702 )C\F6
e
(0,2169)2
D
Boruncure: 0,09°¢0,027°
Beruuciure: 2°-27% + 23:22 +1,25.

— 3

11
x *-x3

3/ -1
XVX npu x = 0,0625

2 X~ 11 x+4=0;
1 x-3

7 )

C KaKoii TPOLEHTHON CTAaBKOW HEOOXOAMMO BIOXKUTH IeHbIM B GaHK, ecyii uepes 2 roja

BK/IaJurK xoueT nomyunTb 120000 py6meii mpu nepBoHauansHOM B3HOCe 100000 pybieid?
BBIUNC/IUTE, UCTIONB3Ys OTpeziefieH’e ¥ CBOMCTBA orapudmoB: 5'%%'° - 11812

log7(2 x2—7x+6)—log7(x—2):10g7x

Haligute 3HaueHue BbIDa)KEeHUS:

Pewmnts ypasrenus: 1) (X —2)(x+3]=0;
x-3

Haiigure kopeHb ypasHeHus: 1) (%) =64; 2)( = 49.

Pemute ypaBHeHue:

Haiinure 3HaueHue BbipakeHusi 1) 3tg 45°- V3 ctg60°+4sin30°
4 . 4 2 s 2

[lokasaTb TOX[ECTBO cos a-sin” a=cos” a-sin”a

5 3m 12 3
cosa=— —<a<2m cosf=——— mn<a<——
2 13 2

Boruncuts €Os (a+ ) , eC/Iu 13 u , U
TIpeoGpa3soBath B rpon3seenue sin 18°+sin 20°
T
COS|——U

YTpoCTUTE BeIpaXkeHue

. 13m 11n 11n
sin —Cos + ctg

Beruncimirs 6 4
PellUTL ypaBHeHHUe, Pa3/I0XUB Ha MHOKUTE/IU ero JIeBylo yacTh Sin X —sin3x=0

n
+cos(a+§)

1
COSXZ_T sin2 x>~
Periuth HepaBeHCTBO 1) 2 ;2) 2

2 arcsin
Bruucnure

2
+arctg|—1|+arccos B
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. T X
S| ———|=

_2
10 2/ 2

Peluth ypaBHeHUE
x_1
cos—=—, [—671;671}
HaiiTu Bce pellieHys1 ypaBHeHUs Ha 3aJaHHOM OTpe3Ke 3 2
_ [
y=2c08|x— 3
Haiitu 06acTh onpeziesieHust U 00/1aCTh 3HAUEHUM KaXK[0U u3 GHyHKIUH 1) ;

=2+
2)y x—3

HaiijuTe TOUKM MakKCMMyMa W MHUHMMyMa (YHKLUM ee MakKCHUMyMbl U MUHHUMYMBI
y=—x’+6x—8
BLIHCHI/ITB, ABJIAeTCA JiU, IJETHOI‘/'I, HEUeTHOM WM He sBJIgeTcs HU QETHOﬁ, HU HeYeTHOH

3 X .
y=x"——+sinx
byHkms: 1) 2 ;2) y:x2+c053x;

CKOJbKO pa3/WuHbIX [JBYX3HAauHbIX YKCeI C pasHbIMA LW(paMud MOXKHO COCTaBUTb,
vcrnosb3ys qudps: 1) 1ub5;2)0u6; 3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?

AZMUHUCTpALUSI TOPO/ia pellivia reperMeHoBaTh 3 yaulbl. K BbIOOPY ObLIM Mpe/iosKeHbl 7
Ha3BaHUH. CKOTLKMMHU CTI0CO0aMH MOTYT OBbITh TT€PEUMEHOBAHbBI 3TU 3 YJIUI[bI?

CkonmbkuMU  criocobaMM  MOXKHO —pa3MecTUTb 6 pa3/uyHbIX aBTOMOOWIel B cemH
OJTHOMECTHBIX OOKCax?

B marasun noctynuiao 30 XONIOAWIbHUKOB, MSTh U3 KOTOPBIX MMEIOT 3aBOJACKOW AeqeKT.
CnyuaitHeIM 00pa30M BBIOMPAIOT OAWH XOMIOAWILHUK. KakoBa BEPOSITHOCTE TOTO, UTO OH OyzeT
6e3 medekra?

KakoBa BepOSITHOCTb TOTO, UTO B UEThIPEX CJJAaHHBIX KapTax OyJeT OfUH Ty3 U OJIUH KOPOJIb?

HaiiT: a) MareMaTHuecKoe OXKHJaHWe, 0) AWCIIEPCHIO, B) cpefiHee KBajpaTHUecKoe
OTKJIOHEHMe JIMCKPeTHOW CJlydyaliHOW BeMuuHbl X II0 M3BECTHOMY 3aKOHY ee pacIipefieleHus,
3a/JaHHOMY TabIMUHO:

,2 )0 ,2 ,1

Cymma GeckoHeuHO yObIBarolIield reoMeTpruecKoi rporpeccuu pasHa 150. Haiitu b,, eciiu q
=1/3

BLIUMCIUTE NPOM3BOAHYI0 GyHKIWH (12-7 x|+ ( x>-2 x)4

C moMolI[pI0 MPOM3BOAHOM HaliiuTe MPOMEXYTKH BO3pacTaHus U yObiBaHus QyHKIuH: f(X)
=x*-8x* + 3.

CocraBbTe ypaBHeHHE KacaTelbHOM K rpaguky QYHKIMH y = X° + X* B TOUKe C abCIMcCoi
x0=1.

Haiitu mnowags ¢GuUrypel, orpaHUueHHOW TrpaUuKoM QYHKLUU y=cosx, ocbkio OX u

T
NpAMBIMHA X:‘g nx=T

Haiigre nepBooGpasHyro f(X ) =5 62X+3+4 X2
PeluuTh ypaBHeHue x*-5x°+8x°-5x+1=0
37".2"=5,
4°-6%37+2=0,
Permmire ypaBHEHI/I61\/2x-x2+8+\/x2-4x:\/-x-2+1

PelinTh cucTeMy ypaBHeHHUH
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1 Vx

Pewumb HepaseHcmeo —; >

x*-8x+7 x*-8x+7

M300pasuTe paccTosiHUE W yroj MeXAy CKPeL[UBAIOLIMMUCS [UaroHaIsIMH Tapasuie/bHbIX
rpaHeii Kyba.

B kybe ABCDA;B;C;D; HatiTi yron mexay npsimeiMu A;D u D:E , rzie E - cepeguna pebpa
CCy

[Jana npsiMast u iBe TOUKM A U B, pacrionoxxeHHble 110 OJHY CTOPOHY OT Heé. HaliguTe Ha
npsiMOi Takyto Touky C, uToObl TpeyronbHUK ABC rMen HauMeHbIIHiA TiepuMeTp.

Haiiute 00beM HUIMHPA C BLICOTOM, paBHOW 5 CM, €C/Id AMaroHajb OCEBOTO CEueHWUs
LWIMH/Ipa 06pa3yeT C MJI0CKOCTBI0 OCHOBaHUs yToJl 45 rpajlyCcoB.

[Tnowaape ceueHus Liapa MI0CKOCTBIO, TPOBEAEHHON Uepe3 KOHel| JuameTpa 1oz yriaom 60°
K HeMy, paBHa 75ITcm?. Haligure rtoiab OBEPXHOCTH LIapa.

Haiigure auamertp miapa, 065eM KOTOPOro paBeH 361 cm®.

CTOpOHBI TpPeyrojibHuKa paBHbl 12cM U 9 cM, a yroa mexxay Humu 30°. HaiiTi riomaipb
TpeyroJibHUKa

Hanucats ypaBHeHue cdepsl € LieHTpoM B Touke C (2; —3; 5) ¥ pajuycoMm, paBHbIM 6.

IIpoBepka BBINO/HEHH CaMoOCTOATeNbHON paborbl. CamocTosiTesibHasi  pabora
HarpaBJieHa Ha CaMOCTOsITe/TbHOe OCBOEHHE U 3aKpeIieHre pe3y/IbTaToB 00yJYeHHs.

CamocTosiTenbHasi NMOATOTOBKA 00yYaroyMXcsl 10 AUCLUITIMHE TpeArioJaraeT ciiejyoliye
BU/IbI ¥ POPMBI pabOTHI:

HanucaHnue u 3awjuma 0oknada; no02omoeka K coobuwjeHuro uau becede Ha 3aHsmuu no
3a0aHHoll npenodasamesem meme.

BbinonHeHue pacuemHblx 3a0aHUL.

IlpoBepka BbINO/IHEHHSI KOHTPO/IBHBIX pabdor. KoHTposbHass pabora mpoBOAUTCS C
1[eJIbI0 pe3yJ/IbTaTOB 00ydeHusi U MOC/IeAyIoIiero aHaau3a TUIMWYHBIX OIIMOOK U 3aTpyJHeHui
00yyJaromyxcsi B KOHL|e M3y4YeHHs] TeMbl WM paszena. CoracHO KaleH/japHO-TeMaTUYeCKOMY
TUIaHy AUCLIMIUIMHBI TIPeyCMOTPEHO TpOoBe/ieHre CJie/IyI0IIMX KOHTPO/IbHBIX paboT:

KontponbHas pabora Nel mo Teme «KopHH, CTerneHH, 0rapudMbi»

KouTposbHast pabota Ne 2 o Teme «IIpeobpa3oBaHrie TPUrOHOMETPUUECKUX BbIPayKeHUI»

KontponbHas pabota Ne 3 o Teme «OCHOBBI TPUTOHOMETPHI»

KonrtponbHasi pabora Ne 4 mo Teme «CTereHHble, ToOKa3aTesbHble, JOrapupMUUecKue
byHKLIN»

KontponbHasi pabota Ne 5 o Teme «buHom HbroToHa 1 TpeyronbHUK [Tackass»

KoHTponbHass pabota Ne6 1o Teme «3DeMeHTbI MaTeMaTUUYeCKOM CTaTUCTHUKU U TEeOPUH
BEepPOSTHOCTU»

KonTtponbHas paborta Ne7 1o Teme «Hauasia MaTeMaTUUeCKOTO aHATH3a»»

KontponbHasi paborta Ne8 1o Teme «VIHTerpas u ero puMeHeHHe»

KonTtponbHas paborta Ne9 1o Teme «PeliieHre ypaBHeHU Pa3TUUHbIMUA METO/IaMU»

KontponbHast pabora Nel0 1o Teme «YpaBHeHUs U HepaBeHCTBa»

KontponbHast pabota Nell o Teme «IIpsiMble U TJIOCKOCTH B TIPOCTPAHCTBE»

KontponbHasi pabora Nel2 o Teme « MHOrOrpaHHUKHU U Tejla BpalLleHUs»

KontponbHas pabora Nel3 o Teme «KoopauHaThl 1 BEKTOPBI»

KonTposbHas padora Nel

Bapuanr 1 Bapuanr 2
1. BuiumuciuTh: 1. BeiumucauTh:
3 2 1 3 ) 1 |4
92+27°—| —| 4

. 16 [ 36522
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5

6

21
- |27°:2°:2
5. 108357 +10g,:5
o log,,56—2log,,2

2. Pemvite ypaBHeHVe U HepaBeHCTBa:

1y_J1
64 V8

3X+2_3X:72
4*—9-2"+8=0
log,(x—12)=2
lg(x+4]-1g(x—3)=1g8
logzzx—610g2x=—8

KonTposbHas padora Ne2

12 2
6. 12°-6:(0,5)°
log, 18—1log, 9

B. 2 2

%log14 16+2log,,7

T.

2. Pemmre ypaBHeHVe 1 HepaBeHCTBa:

l‘fx—Si‘

32 =343

22X _2¥=112
54122 =30

log.(x+10)=2
log,|x+1)+log,(x+3)=3
lg”x+lg x*=1g’2—1

IIpeoGpa3oBaHue TPUTOHOMETPUUYECKHUX BbIPpayKeHHH

Bapuanm Ne 1
1) Bbuucaumb

Bapuanm Ne 2

2lm . T T . 117 . 151 7T i1 11
cos——; 2sin|——|cos|——|;tg 930 °;sin — sin——;cos|——|-3tg|——1; ctg 930 °;cos —
2 4) J 6 2 3 g( 4) J '
sin X —3 Cos x —2sinx+3cos x
2) Pewiuume ypagHeHUsi
a) cos(—3x)=—1; 6) tg(bn+x)=0 a) sin(—2x)=-1; 6) ctg(7m+x)=0
8m + 3x) + 1 = tgn/4
B) sin(2x + 61m) + cosm/4 = V212 B) cos(8m + 3x) et
3) Ynpocmume eblpadiceHust
sin x —tgx COS X — ctgx T 27 7m
— — CO0S—+C0S —"..."C0S —
a)cosx—1 a)sinx—1 r*) 15 15 15
0) 0) 3—4cos2a+cosda
1+4sin 2 x+sin ET[_ZX Sin(n_X)'l‘Sini A*) 3+4cos2a+cosda
2 2 e*)
‘ (3 1—sin En—x +cos X —sin47°—sin61°+sin 11°+sin 25°
1+sin2x—sin §n+2x 2 ) cos7°
. 4 4
1—(sinx—cosx)’ SIn_X—CoS X
5) 1—2cos’x p)SiN X COS X

. 4 .2 2 4 12 .8 8
ch*)2(51n a+sin” a cos” a +cos 0() —sin"a—Ccos a;

3*)\/4cos44°+3—6c058°+\/4sin44°+3+6c058°

4) Mauo cosp =—5/13,m/2<p<m
Haitimu sin(1/3 — p)
5) CpasHume c 0 eblpadiceHus

cos5; tgl,6rm; sinl1m/9 |

6) Hatimu x, ecau
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4) /laHo

Haitimu

sinp=28/17, /2 <p<nm
cos(1/6 — p)

sin4; cos1,8m; ctg9n/7



sin28°—sinx=—2sin21°-cos49°

KonTposbHas pabora Ne3

Bapwuanr 1
Havigure 3HaK BbIpaKeHUs:

sin 150°-tg” 280°
ctg 140°-cos 160°

Briuncnure:
a)
T . 3m T .
cth+tgn—sm7—cos(—5 +sinm
) T . 3
cos(—m)-sin|—= |-sin| — =~
6) 2 2

3. Bbruuciure: €084, gayCtga ecim
. 3 n
sina=—,—<a<m
52
4. ToKakuTe TOXAECTBO
tg2 a—sin’a=sin’ a~tg2 a
5. Petite ypaBHeHwUs:
ctgx=—+3

CcoSs =—1

X, T
—t—
4 6

2sin’x+3cosx—3=0

KonTposbHasi padora Ned

Bapuaum Ne 1 Bapuaum Ne 2
Pewume cucmembl ypagHeHuil
1) x3+y3:9 x3—y3:56 1
log, x+log, y=1 log,x—log,y=1
Ypy— Xy y—
2) 37 +x=10 ) 2"+y=5 2)
y—log,x=2 x—log,y=2
3) %/;—%/}21 3) 3/;—%/521
xy=8 x—y=7
Xl g gy—_ AX32.cY —
4) 5XE+31 3 %1 1 4) 2 4X+3 5'=11
3" -5:2"""=4 5:4"+4-57=24

cos51°—cosx=2sin17°-sin68°

Bapwuanr 2
Havigure 3HaK BbIpaKeHUs:

tg225°-ctg 280°
sin 160°-cos 310°
Brruucnure:

. T 3n 3n
sin ——cos——+cosm—tg 0+ctg—
a) 2 2 2
T

+tg —§

COS3

_z)_ctg(_z
6) 3 4

Boruncmre: SINA, 190 y | ecm

12 37
cosa=——,n<a<——

13 2
[ oKaxuTe TOXAeCTBO
cosa(sina+cosa)( 1—tga)zcosza—sin2a

5. Pertute ypaBHeHuUs:

V3

tgx=——

gx=—73

x o m|_ A2

sin| =+—|=——
8 3] 2

cos’x—cosx—2=0

Bapuanm Ne 3* Bapuaum Ne 4*

)Xz 2 -4
x=yly=30 D{(x y)2y2 =12
[x+y|xy=120 Tyxy =

+1

X' = yVxy=36 2){ )2
yz_X@:72 x+y =x+y
X2=1+6]0g4y 3)1x +x3/xy* =80
y2:y.2x+22x+1 y +y yx
Xy2_15y+56:1 4){x x+3y\/_ =36
y—x=5 vy +3xfy =28

5%) Ilpu Kakux 3Ha4eHUsiX P CUCMeMd HepageHCme He Umeem pelleHull?

x—pl{px=2p—3/=0
px=4
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KonTposbHas padora Ne5
1 sapuanm
]
D2 2513105 4y¢t, 5 ¢} <
.. 41 :
1. HafinuTe 3HAYeHHE: '
2. BeIUHCIHTS 3HAUeHHe OHHOMA:

(20 +3) 2a-2 3 1le+al 4 |
n2 1} I

[a—y

)

. n
. 3amHImATe, KaK Ha3bIBaeTcd MHOTOWISH BHIA (C + b)
. Kax pacnonararoTcd OHHOMHHATBHBIE KO3 OHIHEHTEI

o Laa

LA

. 3anHmATe K03QPHIHEHTH pasIokeHHd IBVIIeHa (2a + 3) B BHIe TpeyroabHHKa [lackans
2 Bapuanrt

8! ] L2 a2

D3t )11 32— 4)C 5 ¢ cf

HafimnTte sHaYeHHE! 4l

1.
2 BrMUHCIHTE 3HAYEHHe OHHOMA:

4 4
(a +26)" 2l2a-bF 3 le:+2H 4} ch-4H
03 0 04 a

[a—y

)

. n
. 3aNmHMIHTe, KaK Ha3blBaeTcA MHOTOYISH BHIA (a - b)
. Kax pacnonararoTcd OMHOMHHATBHBIE KO3 HITHEHTEI

e

LA

. 3anumuTe K03(QHIHEHTH pa3TokeHHT IBVYIeHa (3a +2) B BHIe TpeyroapHHEKa [Tackamns

KonTposbHas pabora Ne6

Bapuanrt 1

1) B copeBHOBaHMAX MO JIErKOM aT/IeTHKe yYyaCTBYHOT 8 crnopTrcMeHOB u3 Yexuw, 3
crioprcMeHa u3 ®paHuuu, 7 criopTcMeHoB U3 ['epmanuy, 6 - U3 Poccuu. Tlopsmok, B KOTOpoM
BBICTYTIAIOT CIIOPTCMEHBI ompeziesisieTcst kpebrem. Haiiiite BeposATHOCTh TOTO, UTO CIIOPTCMEH
KOTOPBIN BLICTYIAeT MepBbIM, OKaXkeTcs U3 Poccum.

2) 3aBoj, BBIITyCKaeT JeTaau /sl KoMOaliHOB - MOAMITHUKA. B cpemHem Ha 250 getaseid
TIPUXOJUTCS 7 CO CKPLITBIMU JlehekTamMu. HalijuTe BEpOSITHOCTb TOTO, UTO BhIMYLEHHAS JeTajlb
OKa)keTCsl KaueCTBEHHOM.

3) BpocatoT Tpu urpanbHble KOCTU. HalijuTe BepOSITHOCTL TOTO, UYTO B CyMMe BbinazaeT 12
OUKOB.

4) B ypae 30 mapoB: 14 kpacHbix, 11 cunux, 5 6enbix. Haliure BepOSITHOCTb TOTO, UTO
HayTaZ, BEIOpaHHBIH I1ap — LIBETHOM.

5) B simuke nexur 11 gertaneid, 3 U3 HUX HecTaHjapTHble. V3 silyKa ABaKAbl OepyT 1o
OJHOM JeTany, He BO3Bpalljas ux obpaTHo. HaliguTe BepOSTHOCTb TOTO, UTO BO BTOPOM pa3 u3
AlMKa OyJeT u3BjeueHa CTaHapTHas JieTajab - cCoObIThe B, ecnu mepBbIii pa3 Oblia W3B/ieueHa
HecTaHZapTHas fieTab - COObITHE A.

BapuanT 2

1) B copeBHOBaHMAX IO TOJKaHUIO f7pa y4yacTBYHOT 4 crnoprcMeHa u3 lpana, 6
crioptcmeHoB u3 Typuuu, 5 ciopTtcMeHoOB U3 OuHIsAHAMY, 7 - U3 Poccuu. 11opsAgok, B KOTOpOM
BBICTYTIAIOT CIIOPTCMEHBI ompefiesisieTcst kpebrem. Haiiiute BeposATHOCTh TOTO, UTO CIIOPTCMEH
KOTOPBIN BBICTYIAeT MOCAeJHUM, OKayKkeTcsl u3 Typruuu.

2) 3aBo/, BHIMYCKaeT AieTanu /s aBToMoOuiel - moaAmmnHuky. B cpeaHeM Ha 270 meTasneit
NpUXOAUTCS 9 CO CKPbITBIMU Jedekramu. HalijuTe BEpOSTHOCTb TOTO, YTO KYyIJIeHHasl JeTalb
OKa)keTCsl KaueCTBEHHOM.

3) BpocatoT Tpu urpanbHble KOCTU. HalijuTe BepOSITHOCTL TOTO, UTO B CyMMe BbinazaeT 11
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OUKOB.

4) B ypue 20 1mapoB: 8 KpacHbIX, 9 cuHuX, 3 Oenbix. HalijuTe BeposSiTHOCTb TOTO, UTO

HayTaZ, BEIOpaHHBIH I11ap — LIBETHOM.

5) B simuke nexur 13 gertaneid, 4 U3 HUX HecTaHJapTHbIle. V3 silmyka ABaXKAbl OepyT 1o
OZJHOM JieTany, He BO3Bpalljas ux obpaTHO. HaliauTe BepOSTHOCTb TOTO, UYTO BO BTOPOM pa3 U3
sllyKa Oy/eT u3B/levyeHa CTaHAApTHas JeTanb - coobiTHe B, ecr mepBblil pa3 Obuia KM3B/IeueHa

HecTaHZapTHas fieTab - cOObITHE A.

KonTposbHast padora Ne7

Bapuaum 1
1. HailizuTe npor3BOAHYIO (DYHKLIMU:

a'y:3x5+8x3+7xz—\@

6. y=(3x2—5x+4)2x°+3]
:3x—5

L) 2x—4

2. Haiigure auddepenuyan GyHKLMU:

y:7x5—2x3+8x—%

a.

6. y=(3x4—8x3)-(2x6+5x)
_4-5x

B. 4x+7

3. WccnenoBate (YHKLUMIO U TOCTPOUTH
— 931 a2
rpaduk: Y =2X +6x°=9;

4. BeIUMCIUTE onpefie/IéHHbIe UHTETPaslbl:
3

[ (2x°+x*~5)dx

a. 2
3
f (5-2x)'dx
0. -1
5. Brruuciure TUIOILa N ¢uryp,

OTPaHUUYEHHBIX JIUHUAMH:
a) y:2x—x2’ y=0
6) y:x2’ y=—-2x+18
6. CkopocTh

JABIH>KeHHA TOUKHU

)
U—(gt _8t)M/C. Hantu nyTh, npounieHHbIN
TOUKOM 3a 4-10 CEKYHZY.

Bapuaum 2
1. Hailizyte npor3BOAHYHO (PYHKLIMU:

y=4x6—7x2+9x+%

a.

6. y=(9x2+4x—1)-(3x4—2)
_5—2x

2 ) 3x+7

2. Haiigure puddepenuyan hyHKLMN:

y:__5+2\/;_

a X ctgX

6 y=(8x"+7x*) (3x3—4x)
_4x-9

B. y_3—5x

3. WccnenoBate (PyHKLUMIO U TOCTPOUTH

4. BeruucuTth ornpe/ie/iéHHbIe UHTETPaslbl:
1

[ (3x*=x"+2)dx

a. -3
1
J (243x ) dx
0. -1
5. Brruuciure TUIOIAIA ¢buryp,

OrpaHUYeHHbIX JTUHUSIMU:
_ 2
a)y=1-x" y= 0
V2 o
6) Y =X, y=—3x
6. CKOpPOCTb IBU)KEHHS TOYKU U3MEHSIEeTCS

—[242 ) .
no 3akony Y =[36+2t+1 m/c. HaiiTi myTs,
nporJeHHbli Toukod 3a 10c or Hauana
JIBYDKEHUSI.

KonTposbHasi padora Ne8

Bapuanm Ne 1

Bapuaum Ne 2

Bbruuciume naowjadu ¢uayp, 02paHudeHHblx 2pagukamu

1) y=—-x*+4x-3,y=0
1-6)y=x"-2,y=2x-2

1) y=-x*+x+2,y=0
1-60)y=x"-2,y=2x-2
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2) y=x*+4x+10,x=0 u 2) y=x"-2x+5x=0, u
KacamesnbHoU 8 Mouke Xo=—3 KacamesbHOU 8 MmoYke Xo = 2
3)y:SIHX’y:COSX’X:H/4’X:H 3)y:SiHX,y:COSX, _BH/ZSXST[/Z

4) 1(x) = 4x, F(x), ectu zpacpux . | 4)f(x) = 2%, F(x), ecau epajux ¢pyHkyuu f(x)
¢yukyuu f(x) nepecekaem epaguk ceoeil o N
. nepecekaem epacpuk ceoeli nepgoobpasHoli F(x)
nepgoobpasHoli F(x) 8 d8yx moukax, 00Ha .
8 08yX MOuKax, oOHa u3z Komopblix (3; 6).
u3 komopbix (— 1; — 4). _ _
5 f(x) =-2x-4,F(x),x =—4, ecau
5) f(x) =—2x+4, F(x),x =1, ecau -
epacpuk pyukyuu f(x) seassemes kacamenbHoli 041
epagux ¢pyHkyuu f(x) serssemcs
. epaguka F(x).
kacamenbHoli 0415 2pacgpuka F(x). /
6) y=9/X,y=4-x

_8/x v_g_
G)Y_ « 32’ 26 _X 7)y:e—x’y:e’X:e
7)y=e,y=¢e,x=0
I 5m. .. . _b5m
| sinx |; X:4_n_ n<x<4—n- y=0 | cosx |; ESXS_G ; y=0; X—F
T3 T3 8) y=

8) y=
9)y:ﬂ}1y=QX:—&X:4

9) y:\/‘T,yZO,X:—4,X:1

10) Hatimu p, ecau u3eecmHa naowjaodb ¢pueypbl, 02paHuyeHHol 2pagukamu

2_
y=¢;,y=m&8= 3 sz;,y:mgs=45

11) B kakom omHoweHuu napabona y = 1/ 2y [ y = x* ] 0eaum naowadb Kpyaa
x*+y*é 8 [x2+yré 277

KonTposbHasi padora Ne9
Bapuanr 1.

Perute ypaBHeHUs

1. MeTo/0M TPYIIUPOBKY X° — 7x° — 21x + 27 =0

2. Wcrnons3ys T'oprepa 4x*> + x> —5=0

3. MerozioM 3aMeHbI iepeMeHHo# x* + 2x> — 9x* — 6x + 9 =0

4. MetonoMm 3aMeHbI lepeMeHHOM x(Xx — 1)(x —2)(x —3) = 8

5. MeTo/0M 3aMeHbI TiepeMeHHOH (2x — 1)*(x + 2)* — (2x — 1)(x* —4) - 2(x —2)*=0

6. HaiiguTe Bce 3HaueHus1 b , Mpy KOTOPBIX OJUH U3 KOPHEl ypaBHEHUS x>+ 3x* —
bx — 8 = 0 paBeH. [l Ka)KJ,0ro U3 HalJleHHbIX 3HAUeHUH b omnpe/ie/iuTe ocTabHble KOPHU
ypaBHeHUsl.
Bapuanr 2.

Perre ypaBHeHuUs.

MeTo0M rpynmupoBKy 3x> — 5x* + 15x — 81 = 0

Wcnonb3ys cxemy Toprepa 2x* —3x* —4x +1=0

MeTo0M 3aMeHbI TIepeMeHHOM x* + 3x° — 8x* — 12x + 16 = 0

MeTto0M 3amMeHbl iepeMeHHOU x(x + 2)(x + 3)(x + 5) =-5

MeTo0M 3aMeHbI TiepeMeHHOo# (2x + 1)*— (2x* + 5x + 2)* - 12(x + 2)* =0
HaiiguTe Bce 3HaueHus b, PU KOTOPBIX O/IMH U3 KOPHEe# ypaBHeHus paseH -2. [
KaXk[IOTO M3 Hal/IeHHbIX 3HaUeHWH b OTpe/ie/iuTe OCTabHbIe KOPDHU YPaBHEHWsI.

oUW
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10.

KonTposbHasi padora Nel0

Bapwuanr 1
Periite ypaBHeHUe U HepaBeHCTBO:

x+V41—-x*=9
Vvx—3=x-9
2X+22X+2_3.22X+1>_3
1

23X>_
8

logzzx—610g2x=—8

log,(x+2)<3
42
sinx=-—

2
cosx> 33

2
ctgx<y3

2y-3x=6,

2x+y=log,;135-1og,5

Bapwuanr 2
Pervte ypaBHeHue U HepaBeHCTBO:

V6—Xx=x

1.
) \/X2—4:\/g
3. 3X2—4>1
4. 31.2%525
s lg’x+lgx®=1g*2—1
6. logg(4-2x)>2
3
COSX=—
7. 2
sinx2—3
8. 2
. 1gx<3
2x-y=1,
10, 3_y:(1 -
27 9

KonTposbHas pabora Nell

Bapmuanr 1
N3 Toukr A K IUIOCKOCTU &X' TIpOBeieHbl
MepreHUKY/IsP U HaKJIOHHAas1, YIOJl MeXAy

KOTOPBIMU 60°. Haiitn JJIMHY HaKJIOHHOMW
Y ee MpPOeKLUH TUVIOCKOCTEY , eC/u JJIMHA
neprieHAUKY/sipa paBHa 50 cm.

N3 Bepumnbel C, paBHOOEJPEHHOTO
NIPSIMOYT'O/IBHOTO TPeyro/IbHUKA C MPSMBIM
yrnom C, mpoBefieH K IJIOCKOCTH 3TOTO
TpeyrojibHUKa nepneHaukyssap KC, AC =
8cm. HaWty pgnuHy nepneHAvKy/sipa U
yroa mexzay npsmMoid KA M INI0CKOCTBIO
TPeyroJibHUKa, eC/IM pacCTOsIHWE OT TOUKU
K 1o cepeiiHbl TUNOTEHY3bI 6CM.

JIByrpaHHbIM yron paBeH 450. Ha opnou
Y3 TrpaHel JIeKUT TOYKa, yJareHHas OT
JIpyrou rpaHy Ha pacctosiHuM 18cm. Haiitn
paccrosiHue /1o pebpa JByrpaHHOrO yria.

OcHoBanve AD Ttpanenyu ABCD niexxut B

miockocth &X', Yepes Toukm B u C
MpOBeJieHbl  Mapa/uiesibHble  MPSIMBIE,

repeceKarolue Mmaockoctb X B Toukax E
U F COOTBETCTBEHHO.

1.

4.
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Bapuanr 2
N3 toukn C K IJIOCKOCTA & TIpOBejieHbl
TepreHUKY/IsIP U HaKJIOHHAas1, YIOJl MeXAy

KOTOPBIMU 45° . Haittn JUTMHY HaKJIOHHOMW
U ee MPOeKLUU IVIOCKOCTbX | eC/iv [jIMHA
rneprieHAUKY/1sipa paBHa 40cM.

N3 Ttoukn O K IJIOCKOCTU &X' TIpOBejieHbl
nBe HakoHHble OA 1 OB, paBHOM /IJIMHBI,

YTOJ1 MeXY KOTOPBIMU 60° , @ pacCTosiHKe
MeXAy HUX OCHOBaHMsiMU 12cM. Haiitu
paccTosiHue MeXIY OCHOBaHUEM
MepreHKy/aspa W CepeJuHOW OTpe3Ka
AB, ecniu yron wmexay mnpsmoit OA wu
IUIOCKOCTBIOX paBeH 30°.

JIByrpaHHbIN yron paBeH 300. Ha opnoit
W3 TrpaHel JIeXXUT TOYKa, yjajeHHas OT
JIpyroi rpaHy Ha paccrosinud 40cm. Haiitu
paccrosiHue 10 pebpa JBYrpaHHOIO yT/ia.
Tpeyrosibhuku ABC u ADC 7nexaTr B
pa3HBIX IJIOCKOCTAX W WMEIT O0OIIyto
ctopoHy AC. Touka P — cepeiiHa CTOPOHBI
AD, a K — cepepuna ctopossl DC.

a) KakoBo B3auMHOe M0JIO)KeHHEe TPSIMbIX



a) KakoBo B3avMHOe M0JIO)KeHHe TPSMBIX
EF v AB?
6) Uemy paBeH yros Mexay npsiMbIMUEF u

—_ o
AB, ecmun < ABC=150°? [Moscuute oTBer.
[IpsiMmble @ W bnexkaT B Tapajuie/bHbIX

miockoctaix X u B Moryt 1 3TH
TIpsIMbIe OBITh:

a) napa’iie/ibHbIMU;

0) CKpelrBaOIAMUCS?
Cpenanite  pPUCYHOK IS
BO3MOJKHOT'O CJTyuasi.

KaXk7Ioro

PKu AB?

6) UeMy paBeH yros Mexxay NpsiMbIMUPK 1
AB, ecm < ABC=40° , - BCA=80°7
[TosicHuTe OTBeT.

[lpsimble a ¥ bnexaT B mepeceKarlUxX

miockoctaix X u B Moryt 11 3TH
TIpsIMbI€e OBITh:

a) napa’iie/ibHbIMU;

0) CKpelyBaOIMUCS?
Cpenalite  PUCYHOK IS
BO3MOJKHOT'O CJTyuasi.

KaXX/10r0

KoHTpo/ibHas paboTa Nel2

Bapuanr 1
1) OcHoBaHuMe NpsIMOM NPU3MBI - IIPIMOYTOJIBHBIN TPEYTOJIbHUK C KaTteTamu 6 u 8 cm. Hargure
TuIoLa1b OOKOBOM MOBEPXHOCTH MIPH3MBI, C/TH ee HauOosbIiiasi 00KOBasi rpaHb - KBa/par.
2) BokoBoe peOpo MpaBU/ILHOM UeTHIPEXYTroIbHOM TMPaMUALI PABHO 4 €M U 00pa3syeT C
IJIOCKOCTBbKO OCHOBaHMS MUPaMUbI yroJ 45°.
a) Haligure BbICOTY mUpamMupbl.
0) HaiiguTe niomazbr 60KOBOM MOBEPXHOCTH TTUPAMU/IBI.
3) Pebpo npaBuibHOTO TeTpasapa DABC paBHo a. ITocTpoiiTe ceueHue TeTpaspa, MpoOXosiiee
yepe3 cepearHy pedbpa DA mapamienbHo tuiockocty DBC, u HalijuTe I1ol[aib 3TOTO CEUeHUs.
4) OceBoe ceueHre LWIMHAPA - KBaJpaT, AJIMHA JUaroHaau KOTOporo paBHa 36 cMm. Hargure
paJuyC OCHOBaHUs LIM/IMHAPA, a) 9 cM; 6) 8 cm; B) 8V3 am; 1) 9V2 cm.
5) BeicoTa KoHyca paBHa 4V3 cM, a yroJi Ipy BepIliHe 0CeBOro ceueHus pased 120°. Haiigure
TIOLLA/ b OCHOBaHMsA KOHyca, a) 120V2 cm2; 6) 1361 cm2; B) 1441 cm2; 1) 24V3 1 cm2.
6) Cropons! TpeyronsHrka MKN kacarorcsa mapa. Havpure paguyc mapa, ecin MK =9
cm, MN = 13 cm; KN = 14 cm u paccrosHue ot enTpa mapa O 1o mnockocty MNK pasHo V6
oM. a) 4V2 cm; 6) 4 cm; B) 3V3 am; 1) 3V2 em.

Bapmuanr 2
1) OcHoBaHMe TIPSIMOU MPU3MBI - TIPSIMOYTOJIbHBIN TPEYTOJIbHUK C TUTIOTeHY30u 13 cM 1
KareToM 12 cMm. Haliaure mutoijaib 60KOBOY TTOBEPXHOCTH MPU3MBbI, €C/TU ee HauMeHbIast
OokoBasi rpaHb - KBa/ipar.
2) BeicoTa npaBUIbHOMN YeTIpeXyro/ibHOM MupamMuzsl paBHa V6 cm, a 60KkoBoe pebpo
HAKJ/IOHEHO K TJIOCKOCTU OCHOBaHUs MoJ yryioM 60°.
a) Haiigute 60KOBOE pebpo MUpaMHIbI.
6) HaiiguTe nomaaks 60KOBOM MOBEPXHOCTH TTUPaMH/IBIL.
3) Pebpo npaBuibHOro Tetpasapa DABC paBHo a. ITocTpoiiTe ceueHue TeTpas/jpa, MPOXO/sIiiee
yepe3 cepeiuHbl pebep DA u AB napanmiensHo pedpy BC, u HaliuTe I/I0IaZib 3TOTO CEUeHusl.
4) Papunyc ocHoBaHUS LIUMH/ApPA 3, BeicoTa 8. HaliiuTe AuaroHaab 0CEBOTO CeUeHwUs.
5) Bricota KoHyca paBHa 15 cM, a pasiuyc ocHOBaHus1 paBeH 8 cm. Haiiaure obpasytoiyto
KOHyca, a) 19 cm; 6) 17 cm; B) 13 cm; 1) 13V3 em.
6) BerurcauTe nowaib Kpyra, ioajb KOTOporo paBHa miowjazu cdepsl paguyca 5 m. a) 20
M2; 6) 10 M2; B) 5M2; T) 15 M2.

KonTpo/ibHas pabora Nel3
Bapuanr 1
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1. Onipefieniite [/1MHY BeKTOpa a, eC/IN:

a) a(-4;3;0); 6) a(0;-8;6); B) a(-9;0;0).

2. Touka C —cepeauna otpe3ka AB. HaiiiyTe KOOpAWHATHI TOUKHU:

a) C, ecm A(2;-3;7) u B(-1;1;-3);

0) A, ectu C(1;0;3) u B(-2;5;0) ;

B) B, eciiu A(-2;3;1) u C(0;-3;5).

3. Haligure paccTosiHue Mexxly Toukamu A u B:

a) A(7;1;5) u B(3;1;2); 6) A(3;2;-2) u B(-5;2;4).

4. 3anuirTe ypaBHeHHe cdepsl C LjeHTpoM B Touke O u paguycom R:
a) O(0;0,0), R=3; 6) O(1;-2;4), R=2; B) O(-3,0;2), R=7.

5. Beluncnure KocuHycC yria Mexxay Bekropamu a(1;-2;2) u b(3;4;0).

Bapuant 2
1. Onpefiesiite [1MHY BeKTOpa a, eC/Iu:
a) a(8;6;0); 6) a(4;0;-3); B) a(0;0;-7).
2. Touka C — cepepyHa otpe3ka AB. Halijute KoopjHaThl TOUKHU:
a) C, ecmu A(0;5;-2) u B(4;-1;0);
0) A, eciu C(2;0;-1) m B(3;-2;1);
B) B, ecu A(1;-3;0) u C(2;1;3).
3. Haiigure paccTossHue Mexxy Toukamu A u B:
a) A(2;3;4) u B(10;3;-2); 6) A(2;0;1) m B(-2;3;1).
4. 3anuiumTe ypaBHeHUe cdepsbl ¢ [jeHTpoM B Touke O U paguycom R:
a) O(1;-2;0), R=5; 6) O(0;0,0), R=6; B) O(-3,;2;5), R=1.

5. Beiurciute KocuHyc yria Mexxay Bekropamu a(11;10;2) u b(-6;0;8).

CBopHasi Tabsiuna no npuMeHsieMbIM (popMaM U MeTO/jaM TeKyILIero KOHTPOJIsi U
OLIeHKH Pe3y/IbTaTOB 00yUeHust

®DopMbI U METOAbI
Pe3yibTaThl 00yueHus KOHTPOJIAA ¥ OLieHKH
pe3y/IbTaToB
00yJeHUsA

JIMYHOCTHBIX:

- chOpPMHMPOBAHHOCTb TMpe/CTaBIeHUNM O MaremaTHKe Kak BeinosiHenue
YHUBEpCa/bHOM $13bIKe HayKH, CPe/[CTBe MO/IeNIMPOBAaHMs SIBJIEHUH U | TIPaKTUUYeCKUX PaboT
TIPOLIeCCOB, UesIX U MeTOJaxX MaTeMaTUKU; Ouenka

- MOHMMaHWe 3HAaYMMOCTM MaTeMaTUKU [Jis HAy4yHO- | PaBUIbHOCTH
TEXHUYeCKOro Iporpecca, C(OPMHUPOBAHHOCTb OTHOLIEHUS] K | BBIIOJIHEHUS
MaTeMaTHKe KaK K YacTh o0IeuesioBeYecKOl Ky/IbTYPbl uepe3 | CaMOCTOSITebHON
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3HaKOMCTBO C HCTOpMEeM pasBUTHSI MaTeMaTHKH{, 3BOJIIOLIEN
MaTeMaTHUeCKUX UJew;

- pa3BUTHE JIOTUYECKOTO MBIIUIEHNs], TPOCTPAHCTBEHHOTO
BOOOpa)KeHHUsl,  aJTOPUTMHUYECKOM  KYJbTYpbl,  KPUTHUHOCTU
MBIIIJIEHWSI Ha  YpOBHe,  Heobxomumom [y Oyayigeid
npodeCCUOHABHOM [IeITe/TbHOCTH, [I/Is TIPO/IO/DKEHUS 00pa30BaHus U
camoo0pa3oBaHus;

- OBJIaJileHHe MaTeMaTUYeCKUMHM 3HAHUSIMM W YMEHWSIMH,
HEOOXOAVMBIMU B TIOBCEJHEBHOW JXWM3HH, [JIsI OCBOEHHUS CMeXXHbIX
€CTeCTBEHHO-HAYYHBIX JUCLIUTUIMH U AUCIUTUIAH MPOpeCCHOHATBEHOTO
I[UK/a, [y ToydeHus oOpa3oBaHUs B 00/acTsx, He TpeOyromux
yry0eHHON MaTeMaTUYeCKOU TTO/IrOTOBKH;

-  TOTOBHOCTh U CIIOCOOHOCTb K 0Opa3oBaHHIO, B TOM UHCIIE
caM000pa30BaHMIO, Ha TPOTSDKEHWH BCEH JKU3HHU;, CO3HATe/bHOe
OTHOIIIEHHWEe K HelpephLIBHOMY 00pa30BaHMIO KaK YCIOBHIO yCITEIIHON
nipodeCCOHAIBHOM U 00IIIeCTBEHHOM /1eSITe/TbHOCTH;

-  TOTOBHOCTh M CTIOCOOHOCTB K CAMOCTOSITe/IbHON TBOPYECKOU U
OTBETCTBEHHOMU JIeATe/TbHOCTY;

-  TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPyJHHUYECTBY CO
CBePCTHUKAMU B 00pa30BaTe/IbHOM, 00I[eCTBEHHO TI0Ie3HOM, yuebHO-
WCCJIe/J0BaTe/TbCKOM, TTPOEKTHOW U APYTHUX BUJAX [IeSITebHOCTH;

- OTHOIIIEHWe K TMPOo(hecCHOHaNBLHON —/IeATebHOCTH — Kak
BO3MO)KHOCTH y4YacTHss B PpeIIeHWHd JIMUHBIX, OOIeCTBeHHBIX,
rOCYZIapCTBEHHBIX, 00IIIeHALIMOHAIBHBIX TIPO0JIEM;

paboThI

MeTalnpeagMeTHbBIX:

- yMeHHe CaMOCTOSITeJIbHO OIpeJesisiTh Lie/N [IesITeJIbHOCTH U
COCTaBJISITh TUIaHbI ZIeSITe/IbHOCTUA; CaMOCTOSITEJIbHO OCYIIeCTBIISITh,
KOHTPOJIMPOBATb Y KOPPEKTHUPOBATh JesATebHOCTb; UCII0/Ib30BaTh BCe
BO3MOXXHbI@ PeCypChbl [/l [OCTV)KEeHUSI TIOCTaBJeHHbIX Iiejiell U
peanM3alivy TJIaHOB /IesiTe/IbHOCTH; BBIOMpATh YCTelHble CTPaTeruy B
Pa3/IMUHBIX CUTYaLUsIX;

-  yMeHHWe TPOAYKTUBHO OOIIATBbCS W B3aUMOJENCTBOBATH B
rpolijecce COBMECTHOM JesiTe/IbHOCTH, YUWUTBHIBaTh MO3ULIUU [IPYTUX
YYaCTHUKOB JiesiTelTbHOCTH, 3((PeKTUBHO pa3pelaTh KOHGMIUKTHI;

- BlaJieHde  HaBblKaMH  TI03HABATe/bHOW,  y4yeOHO-
WCC/IeIOBAaTe/IbCKOM W TIPOEKTHOM  /IeATe/IbHOCTHA,  HaBBIKAMHU
paspelieHusi ~ mpoOsieM;  CIIOCOOHOCTH W TOTOBHOCTH K

CaMOCTOSITe/ILHOMY TIOWCKY METOZIOB peIleHusi MPaKTUYecKux 3ajad,
TPUMEHEHUI0 pa3/TMUHbIX MeTO/[OB MIO3HAHUSI;

- TOTOBHOCTb ¥  CIIOCOOHOCTH K  CaMOCTOSITeTTbHOM
HMH(GOPMalIMOHHO-TI03HABATe/ILHOM  [lesiTe/TbHOCTH, BK/IOUas yMeHUe
ODUEHTHUPOBaTbCS B  pa3/MUHbIX  HMCTOUHWKAX  HWH(OpMaIuu,
KPDUTHUYECKU OlLIeHWBaTb U  UHTePHpeTHpoBaTh  UH(OPMALUIO,
T0JTy4aeMy¥0 U3 pa3/IMuHbIX HCTOYHUKOB,;

-  BJa/ieHHe SI3bIKOBBIMU CpPe/ICTBAMU: yMeHUe SICHO, JIOTUYHO U
TOYHO W3/1araTh CBOIO TOUKY 3pEeHHsi, HCIO/b30BaTh afleKBaTHbIe
SI3bIKOBBIE CPEe/ICTBaA;

- B/laJleHe HaBbIKaMM T103HaBaTe/lbHOW pedieKCUM Kak
0CO3HaHHsI COBepIllaeMbIX eMCTBUM U MBICTUTE/LHBIX MPOLIECCOB, UX
pe3y/bTaTOB U OCHOBaHWM, TPAHMUL] CBOETO 3HAHUs U He3HAHMUsI, HOBBIX
M03HaBaTe/bHBIX 33/]au U CPeJICTB /i1 UX JOCTIKEeHUS;

- IeJIeyCTPeMJIEHHOCTh B TIOMCKaX W TPUHSATHU PpeIlleHuH,

BrinoiHenue
MPaKTHUeCKnX paboT
Ne1-62

OrnieHka
NpaBUILHOCTH
BBITIOJTHEHUST
CaMOCTOSITe/IbHOM
paboThI

Perienue 3agau BO
BpeMsi 3aHSATHUS

KoHTpo/bHbIe
pabotet Nel — 13
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coo0pasuTeNbHOCTE W HWHTYULUS, Pa3BUTOCTb TPOCTPAHCTBEHHBIX
Tpe/iCTaB/IeHNUH; CIOCOOHOCTh BOCIPMHUMATh KPacoTy M I'apMOHHUIO
MUDa;

npeaMeTHbIX:

- c(pOpMHPOBAHHOCTh TIPeJCTaB/IeHU 0 MaTeMaTHKe KaK 4acTh
MHDOBOM KYJbTYphl W MeCTe MaTeMaTHUKU B COBPEMEHHOU
LUBW/IM3ALIMK, Croco0ax OIMUCAaHUWs sIBIeHWH peasibHOrO MHpa Ha
MaTeMaTUUeCKOM SI3bIKe;

- c(OpMHPOBAHHOCTb TIpPe/CTaBAeHUH O MaTeMaTUYecKuX
MOHATUSIX KaK BaXKHEUILINX MaTeMaTUUeCKHUX MOJEJIsIX, TT03BOJISOLUX
OMUChIBAaTH U W3yYaTb pa3Hble TPOLECChl U sIBJIEHUS; TIOHUMaHUe
BO3MOXXHOCTM  aKCHOMaTUUeCKOro TIOCTPOeHUsI MaTeMaTh4yecKuX
TeopuH;

- BJIaJleHHe MeTOo/laMH /I0Ka3aTe/bCTB U alrOPUTMOB peLleHwUs,
yMeHHe UX MPUMEHSITh, TIPOBOAUTL [l0Ka3aTejibHble PaCCYKIeHUs B
X0/le pelleHUs 3a/1ay;

- BJaZieHUe CTaHJAPTHLIMU MpHeMaMU pellleHUs] PalliOHaTbHbIX
u VppaLMOHAaJIbHBIX, roKa3aTe/bHbIX, CTereHHbIX,
TPUTOHOMETPUUECKHUX YPaBHEHUM U HEPABeHCTB, WX CUCTEM;
WCI0/Ib30BaHKe TOTOBBIX KOMIBbIOTEPHBIX MPOTPaMM, B TOM UMC/Ie /IS
MOWCKa MyTH pelleHuss W WUTIOCTPALMUA pelleHus ypaBHEHUM u
HEpaBeHCTB;

- chOpMHUPOBAHHOCTb TPE/ICTAaBIeHUH 00 OCHOBHBIX TOHSATHUSIX
MaTeMaTUUeCKOro aHaivM3a U WX CBOMCTBAax, BjaZleHWe yMeHUeM
XapaKTepu30BaTh TOBe/leHre (DYHKIIMM, HWCI0/Ib30BaHKe TOTyYeHHbIX
3HaHWH /17151 OTIMCaHKs M aHa/lM3a peasbHbIX 3aBUCHMOCTeN;

- BJafilecHWe  OCHOBHBIMM  TIOHATHUSMHA O  TUIOCKUX U
MPOCTPAHCTBEHHBIX TIeOMeTPUUeCKUX (urypax, HMX OCHOBHBIX
CBOWCTBAX; c(OpMHPOBaHHOCTh yMeHUst pacro3HaBaTh
reoMeTpuueckre (PUrypbl Ha UepTeXxax, MOJle/sIX U B peaJbHOM MUPE;
rpUMeHeHre W3y4YeHHbIX CBOWMCTB reoMeTpuueckux ¢uryp u dhopmysn
J/Is1 pellleHWsi TeoMeTpUUeCKUX 3aJady M 33Jad C MpaKTUUYeCKUM
coJiep>KaHuem;

- copMHUPOBaHHOCTH TPe/ICTaB/IeHUM O TIpolieccax U sIBJIEHUSIX,
HMMeFOIIUX BepOSITHOCTHBIN Xapakrep, CTaTUCTUYECKUX
3aKOHOMEpPHOCTSIX B peajibHOM MHpPE, OCHOBHBIX  TOHSITUSIX
3/IeMeHTapHOM TeOpUM BepOSITHOCTeH; yMeHU Hax0/[UTh U OLIeHHWBAaTh
BEPOSITHOCTH HACTYIIEHUSI COOBITHM B TPOCTEMIIINX TPAKTUYeCKUX
CUTYaL[UsIX U OCHOBHBIE XapaKTePUCTUKU CTyYalHbIX BeJTMUMH;

- BJIafleHue HaBbIKaMH WCI10J/1b30BaHUs TOTOBBIX
KOMITBIOTE@PHBIX MPOTPaMM TIPU pellieHuH 3a/jad.

- 1|efleyCTPeM/IeHHOCTb B TOMCKax M TIPUHSITUM peLleHuH,
Cco00pa3uTeNbHOCT M WHTYMIMS, PA3BUTOCTh TMPOCTPAHCTBEHHBIX
Tripe/iCTaBIeHUl;

CnoCcoOHOCTh BOCTIPUHUMATDh KPAacOTY ¥ TapMOHUIO MUPa

KoHTposbHbIe
paboTel Nel -13

[IpakTHueckue
paboTel Nel-62

YcTHBIM Orpoc BO
BpeMsl 3aHATHUS

Pemntenne 3amau

OrjeHka
NPaBUIbHOCTH
BBITIOJIHEHUS
CaMOCTOSITe/IbHOU
paboThI

3.2 dopma NpoMeXyTOUHOM aTTecTaliu

[IpomexxyTouHasi aTtrectaumst no paucuuruiiHe BY .09 Marematvka B 1 cemectpe

nvddepeHIIMPOBaHHBIN 3aueT, BO 2 ceMeCcTpe — 3K3aMeH.

OOyuarorpecs: JOMyCKaroTCs K cAade AU depeHIIMPOBAHHOTO 3ayeTa M 3K3aMeHa IpH
BBIITOJIHEHUM BCEX BUIOB CAMOCTOSITeJTbHON pabOThI, MPAKTUYECKMX U KOHTPOJBHBIX padoT,
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TIpeZlyCMOTPEHHBIX paboueli MpOrpaMMOii U KasleHIapHO-TeMaTHUeCKUM TJIAHOM JTUCIIUTI/TMHBI.
IuddepeHIMpOBaHHBIN 3aUeT MPOBOJMTCS 3a CUET BPEMEHHW OTBEJEHHOTO Ha M3yuyeHHe
JUCLMTUTAHBL. TIpy yC/IOBUM CBOEBPEMEHHOTO M KAaueCTBEHHOTO BBITIOTHEHUS O00yUarommmcst
BCeX BUJOB paboT, mpeayCMOTpeHHBIX paboueil mporpammoii o6iieobpa3oBaTeibHON yueOHOM
JUCLIATUTAHBIL.
IlepeueHb BonpocoB K AndepeHIIUPOBAaHHOMY 3aUeTy
Bapmuanr 1

1. Beuncmre; 47-11%:44%

2 128

2. Havigure 3HaueHue BbIpaKeHUs: V32

log,8+log,;100~log,s4

3. Brauciure:

logG(x2—5)=log6 4x

4. Havigure pelieHue ypaBHeHUS:

T
log,|cos—

5. Beruuncnure 3
ST
6. ITepeBesyiTe 13 pasiiaH B rpajyChbl 6
7. YKa)KUTe YeTBEPThb, B KOTOPOM JIEKMUT YO/l < , e/ < =470°

o

Hatigute 3HaueHWe KocHHyca yryia & , eciv U3BECTHO, uTo: Sin® = 0,6 u

x+4
f(x)={—S5—2
. 249
9. Haiigure o6sacte onpesieneHust GyHKLUH X .

10. baHKOBCKasi MpolieHTHast CTaBKa paBHa 7% ro/joBbIX. KakoBa /Jo/DKHa ObITH
repBOHava/ibHasi CyMMa BKJajja, uToObI uepe3 2 rofia ero pasmep coctaBui 34347 pybJieit.
11. B Baze niexar s1610ku: 10 3eeHbIX ¥ 5 KpacHbIX. CKOJBKUMHU CITIOCOOAMM MOXKHO
B3ATh 13 Ba3bl 2 3e/IeHbIX U 3 KpacHbIX si0/10Ka?
Bapwuanr 2

1. Boruucmure; 7>-37:217,

3 /108

2. HatiyTe 3HaueHue BbIpayKeHUS: \/g

logg 36+log,99~log, 11

3. Briuuciure:

log3(10—x2)=Iog33x

4. Havipure peleHue ypaBHeHUS:
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7T

log,|tg 3
5. Brruncivre
77
6. ITepeBesuiTe U3 pasiyaH B rpajyChbl 6
7. YKa)KUTe YeTBepPThb, B KOTOPOH JIEKUT YTOJI < , e/ < =500°,
8. HaliguTe 3HaueHre KOCHHyca yrja & | ec/id U3BeCTHO, uTo: sin® = 0,8 u
Zz
=
2
6x —Xx
f(x)=log;———
v > x+2
9. Haiigure o6sacThk onpesienieHust GyHKLUAH
10. baHKoBCKasi poIjeHTHas cTaBKa paBHa 9% rooBbix. KakoBa 10/KHa ObITH

riepBOHavasbHasi CyMMa BKJIaZla, u4ToOblI uepes 2 roza ero pasmep cocrasui 59405 pybieid.
11. B Ba3ze nexar si6;0ku: 5 3eseHbix 1 10 KpacHbIx. CKOJIBKUMH CTIOCOOaMU MOKHO
B3SITb U3 Ba3bl 3 3e/leHbIX U 2 KPACHBIX sib10Ka?
Bapuanrt 3

1. Boruncmure: 3°-25°%:75°

V405

2. Havigure 3HaueHue BbIpaKeHUsI: 45 .

log, 96 ~log,3~log,81

3. Brauciure:

og5(x2—8)210952x'

4. Hatigure pelueHue ypaBHEHUS:

. TT
log,|sin—

5. Beruncnure 6
ST
6. [TepeBesyiTe 13 pasiaH B rpajyChl 3
7. YKaKUTe UeTBePThb, B KOTOPOU JIEKHT YTOJI < , eCTH < =380°,
8. Haligyte 3HaueHre KocrHyca yria & | ec/iv U3BeCTHO, UTo: Sin& =-0,6 u
= 7
-4

36 — x°
()= 2522
9. Haiigure o6sacTe onpesienieHust GyHKLUH X .

10.  baHKoBCKasi MpOIleHTHas CTaBKa paBHa 12% ro/oBeIX. KakoBa fi0/pKHA OBITH

riepBOHaua/ibHasi CyMMa BKJIaZia, uToObI yepe3 2 Tofia ero pasmep coctaBui 56448 pyobiieid.
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11. B Base nexxar si6710ku: 6 >kenThix ¥ 12 KpacHbIX. CKOMBKUMH CII0COOaMK MOXKHO

B3AITh U3 Ba3bl 4 )Ke/THIX U 2 KPaCHBIX sI0/I0Ka?
Bapmuanr 4
5 5. 4
1. Berunciure: 97-117:997,
5 -}/108
; Va
2. Haiigure 3HaueHue BbIpaXkeHus:

log,320~log,5-log, 216

3. Berurcnure:
2\
4. Haiigure peliieHre ypaBHEeHUST: log 2 ( 6—x ) =log 2 5x :
TT

log,| ctg r

5. Brruncnure
7Tt
6. [TepeBeauTe W3 pajiiad B rpafyChbl 3
7. YKa)KuTe YeTBEePTh, B KOTOPOU JIEXKUT YIOJl < , eC/ii < =700"
8. Hatigute 3HaueHre KocrMHyca yria & , eciy U3BeCTHO, uTo: Sin® =-0,8 u
37T
7T
2
x—3
f ( X ) — lOg 5 2
i + /X

9. Haiigure o6sacte onpesieneHust GyHKLUH X .
10. baHkoBCKas mpolieHTHast cTaBKa paBHa 11% rozoBbix. KakoBa fio/pkHa ObITh

TepBOHava/ibHasi CyMMa BKJajja, uToObI uepe3 2 rofia ero pasmep coctaBui 73926 pybJieit.
11. B Baze niexxar s1610ku: 6 >kenThix U 12 KpacHbIX. CKOJILKMMH CITOCO0aMH MOYKHO

B3ATh 13 Ba3bl 2 )Ke/THIX U 4 KPaCHbBIX si0I0Ka?

O6yan0H_H/IeCH AOIMYyCKalOTCA K CAd4ye€ 3SK3dM€Ha TIIpW BbBIIIOJIHEHHMKW BCEX BHUO0B
CaMOCTOSITETbHOM pa6OTLI, MPAKTUYECKUX U KOHTPOJIbHBIX pa60T, npeayCMOTDEHHbIX pa6oqe1‘/’1
nporpaMMoﬁ " KdJIeHAdpPHO-TEMATHUYECKKUM I1JIAaHOM AWCLHUIT/IMHBIL.

IlepeueHb BONPOCOB K 3K3aMeHY

Yacts A

1. Kopens n-o#i crenenu. CBoiicTBa KOpHs n-oii crerieHl. Obo001eHe IOHSTHS O
TIoKasareJsie CTereHu

2. TlonsaTtue norapudma u ero ceoiictBa. OCHOBHOe JIorapupmMuueckoe TOX/eCTBO.

3. [lecsiTuuHble U HaTypasbHble iorapudmel. [1paBuna feiictBuii ¢ norapudgmamu. [lepexo,
K HOBOMY OCHOBaHMUIO.

4. Jlorapudmuueckue ypaBHeHus. [IprieMsl pelieHus. IIprmepsl.
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&

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.
40.

Jlorapudpmumueckas yHkuus. Ee cBoiicTBa, rpaduk

Tpuronometpuueckre ¢hyHKIuKU. OripesiesieHle CHHYCa, KOCUHYCa, TAaHTeHCa,
KOTaHreHca.

PasuanHast Mepa yria. [Tepexo/ oT TpajiyCHOM Mepbl K paZiIiaHHOM U Ha0b0poT.
3aBUCUMOCTb MeX/ly TPUT'OHOMeTPUYECKUMHU (HYHKLIUSAMH OJHOTO YIJia.
®opMysibl ABOUHOTO yria. POpMYJibl C/I0KEHUS.

PerieHuie rpocTedIMx TPUTOHOMETPHUUYECKUX YPaBHEHHUH.

Tpuronometpuueckue ¢GyHKUMH. OB1acTh OnpeesieHrs 1 MHOXXeCTBO 3HaUeHU
TPUTOHOMETPUUECKUX (PYHKIIUI.

OO6paTHble TPUTOHOMEeTpHUYeCKHe (QyHKLIH.

OCHOBHbIE TIOHSITHSI KOMOWHATOPUKU: Pa3MelleHus], TIepeCTaHOBKU U COUeTaHHSI.
Teopus BepositHOCTell. CoObITHE, BEPOSTHOCTH COOBITHSI.

3aBHCUMOCTb U HE3aBUCUMOCTb COOBITHI. COBMECTHOCTb M HECOBMECTHOCTh COOBITHH.
[TpOTUBOMOIOKHOCTH COOBITHIA.

Teopus BepositHOCTel. C10)KeHME U YMHOKEHUE BEPOSITHOCTEH.

[Tpupaiienve GyHKLMY U TpUpallieHre apryMeHTa. Ornpe/iesieHre poru3BOJHOM.
PusnueCcKU U MeXaHUYeCKUM CMbIC/T IPOX3BO/IHOM.

YpaBHeHHe KacaTe/IbHOM K rpaduKy QyHKIMU

[TpaBuna u ¢popmyiisl JuddepeHIIMPOBaHUSI.

[TprMeHeHVe TIPOM3BOAHOM A1Jis1 HAXOXK/IEeHHUs1 IKCTpeMyMa (PyHKLIMU

[MToHsATHe WHTerpasia U epBooOpa3HOM

Teopema HetoToHa — JletibHUIIa

CrepeomeTpusi. OCHOBHbIE aKCHOMbI CTEPEOMETPUU U C/Ie/ICTBUS U3 aKCUOM.
[Tpsimble ¥ MJIOCKOCTH B TIPOCTPaHCTBe. B3arMHOe pacriosioykeHre ABYX MPsSIMbIX B
TPOCTPaHCTBe.

B3anMHoe pacriosioykeHre IpsIMOM U T/IOCKOCTU. [1apansiesisHOCTb NPsIMOM M MJIOCKOCTH.

B3aumHoe pacrionoxeHre ByX IVIOCKOCTel B ITPOCTpaHCTBe. [leprieHquKyIsspHOCTD
JBYX IJIOCKOCTEM.

[IByrpaHHbIN yros. Yroj Mexzay IJIOCKOCTSIMU.

MHororpaHHyKy. BepimHel, pebpa, rpaHu MHOTOTpaHHHKa. Popmyra Jiiiepa.
[Tpusma u ee cBoiicTBa. [Ipsimasi U HaK/IOHHAs PU3MBI.

I[TpaBuibHast pu3ma. Iloraas 60KOBOI 1 TIOTHOW TIOBEPXHOCTH MTPHU3MBI.

Ky®0. ITapannenenurez u ero ceoiictBa. O6veM Kyba. O6beM napasuiesnenuresa.
[Mupamuzia u ee cBoricTBa. [11011ab 60KOBOM 1 TIOJTHOM MOBEPXHOCTH ITUPAMU/IbI.
IlpaBuibHasa nupamuza. Y ceueHHas nupamuja.

[peacraBneHye o PaBUIbHBIX MHOTOTPaHHUKAX (TeTpas/ip, Ky0, oKTaszip, AoAeKas p 1
WKOCas3/p).
Tesa v moBepxHocTH BpateHust. LinmuHap. OcHoBaHMs, BbICOTa, OOKOBasi IOBEPXHOCTD,
obpa3ytoiiiast, pa3BepTka. [110111a46 60KOBO# U TIOJTHOM MOBEPXHOCTH.

Tesa v moBepxHOCTH BpalleHust. KoHyc. OcHoBaHUe, BbICOTa, OOKOBasi IOBEPXHOCTb,
obpa3ytoasi, pa3sepTtka. [1oijazkr 60KOBOM 1 TIOJTHOM TTOBEPXHOCTH.

[Tap u cdepa. [Tnomiaabr MOBEPXHOCTU CePBHI.

Ceuenus 11apa 4 cephl.

dopmyibl 06BeMa TUPaMU/IbI, WIMHAPA U KOHyca. Popmyra ob6bema 1apa.
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10.

11

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24.
25.
26.

. Pernyite norapumudeckoe ypapHeHue 1082
12.
13.

Yactp B
x-16  x"+4
0,5 .
x+x7+1 7 xM-1

YnpocTtuTe BhipaXkeHHe Y HaliiuTe ero 3HaueHue Mpu X = 2,25

w |

2
3
£Q: =090
) ) ) )
2
Pacrio/io)kuTe Ync/ia B MOPsAKe BO3PaCTaHUsI
3amnucatb B BU/le 0OBIKHOBEHHOM [poOU OeCKOHEUHYHO JIeCITUUYHYIO po0b: 4,(8);

-2,6(93).
1 2, (_)_%’ 9_5’- 3%’- (l)_%
Pacrioyio)kure umc/a B TIOPsiZKe BO3paCTaHUsI 3 9
2
Borurcre: log,5 + log 425 + log,125
16

Borurcmre: logs72 - logs?’ + log;18

1 1 25

Beruncimte: logs® + logs36 +2 log481
log, (2x-1)=2

log.(x+1)=log. (4x-5)

Pemmre norapugmMuueckoe ypaBHeHUe:

Permvte yiorapuhMUUecKoe ypaBHEeHHEe
Pemmite norapudmuueckoe ypaBHeHHe logs (3x -5) = log; (x - 3)
(x+3):4

Pewmre norapudmudeckoe ypasHeHue 1082 (4-x)+log,(1—2x)=2log,3

Permre yorapudmuueckoe ypaBHenue Ig (3 -x) -1g (x +2) =21g2
1-sin’a

YnpocTute Boipa)keHue: cos’a—1
sin(360°—a)cos(—a)

YTpoCcTuTe BhIpaskeHue: cos(180°+a)

Ynpocrute Buipakenue: 1 + cos” o - sin” o

sin(or—%)tg(—a)

Tt
cos(—+a)
YnpocTute BeIpakeHue:

_ 5
a —_ —
Havigure cos o u tg o, ec sin 13 yo- yron Il koopvHaTHOY YeTBepTH
Havigure cos o u tg a, ecn sin oo = 0,6 1 o - yron | KoopAHaTHOW YeTBepTH
Havigure cos o u tg o, e sin o = - 0,8 u o - yron Il koopguHaTHOM YeTBepTH
Havigure sin o u tg o, ecu cos o = 0,6 1 o - yros | KoopiHAaTHOW 4eTBepPTH
T
2cos(x+—)=+2
Pemvite TpUroHOMeTpUUeCKOe ypaBHeHHe: 4
Pelyrte TpUroHoMeTpruYeckoe ypaBHeHue: sin® x — 0,25 =0
Pemvite TpUroHoMeTprueCcKoe ypaBHeHHe: 2 COS X + 2=9
Pelyre TpUroHOMeTpUYeCKoe ypaBHeHue: 2 sinx +sinx—1=0

Pelyrte TpUroHOMeTpUYECKoe ypaBHeHue: 2 sin X + 7sinx —4 =0
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27.
28.

29.
30.
31.

32.

33.
34.
35.

36.

37.

38.

39.
40.
41.
42.

43.

44.

45

46.

47.

48.

. BeiurciinTe vHTETrpan

: T
2sin(x+=)+v2=0
PeruyTe TPUrOHOMETPUUECKOE ypaBHEHHe: 2

Perivite TpUroHOMeTpHUUeCKOe ypaBHeHue: 2 COS X — 3=0
E)X-F?)_(& 2

Pemmmre nokasarenbHOe ypaBHeHUe: 25 64
Pelure mokasaresibHOe ypaBHeHue: 2 - 4 - 17 - 4+ 8 =0

Pelre nokasaresibHOe ypaBHeHue: 3% -4 - 3*+ 3 =0
2x+3

2 -2

§ - 4,5X

Pernte mokasaTeslbHOe YpaBHEHHUE:
1

Hanwmimite ypaBHeHUe KacaTenbHOM K rpaduky QyHKiuu f (x) =5 - 2 x? B TOUKe Xo = 2.

CocTaBbTe ypaBHEHKe KacaTelbHOH K rpaduky GyHkimu f(x) = e** B Touke X, = 0.
3anuIMTe ypaBHeH|e KacaTelbHOM K rpaduky gynkiuu f(x) = 3 x> + 5x B Touke ( 1; 8).

_5—x
M)
HaiiyTe pon3BOHYH0 (QyHKIMN X
=
. 0 o
Halizure 3HaueHHe Mpou3BoAHON GyHKIuK ¥ =3 X+4—5sinX p rouke 2
_3+2x
Hatigyte mpou3BoAHY0 GyHKLIAN X—>5

y:—§x4+3x2—2x+11
Haiiyte npon3BoHYI0 (PYHKLUN
HaiiauTe npousBoHyr0 GYHKIMH y= X° — X ( x> + 7).
Haiiti MpoMeXXyTKH BO3paCTaHuUst PYHKIUK ¥ = X — 2X + 3.
Wccnenyiite dynkiuio f(x) = 3x° — 20 x* Ha Bo3pacTanue (yObIBaHKE) U IKCTPEMYMBI.
1 1

Uccnenyiite dynkiuio f(x) = 2x*+3x*-3Ha Bo3pacTaHue ( yObIBaHUe).
2

f (x*+2x+1)dx
Brerurcnvre unTerpan -1

sin 2 xdx

D|E — =

9
6 x
T dx
Bobruucnure nHTerpan |1 X
8
3
f Vx%dx
1

Brrumcivre uHTerpan

1
f (1+2x)*dx
Brerurcnure unTerpasn 0
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49.
50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

1

Haiigure obumii BUz mepBooOpasHoi gy pyHKuH f (x) = X - sin 3x
Haiitu nepsoo6pasnyro ¢pyHkuuu f (x) = 3x* + 2 X — 1, rpaduk KOTOPOM IPOXOAUT uepes
Touky M ( 2;4).

5/—2

HaiiguTe nepBoobpa3Hyto GyHKIMH xVx -3V X

Insa yukuyu f(x) = (2x + 5)° Haiigure nepBoobpasHyo, rpadMK KOTOPOM ITPOXOJUT
yepe3 TOUky M (- 2; 3).

B simuke 20 mapoB, u3 HUX 12 6esibiX, ocTanbHble Tonyoble. Vi3BnekatoT 2 mapa. Halitu
BepOSITHOCTH, UTO 0ba 111apa Geible.

B niepBoii ypHe cofiep>kutcsi 8 cuHuX 1 10 >Ke/IThIX 111apoB, BO BTOPoi 4 6enbix u 12
JKeNThIX 11apoB. V3 KaXk/101 ypHbI HayJauy U3B/EK/IU 110 0g4HOMY wiapy. Haitu
BePOSITHOCTh TOTO, UTO 00a U3B/IeUeHHBIX I11apa KeJTOoro 1iBeTa.

AndaBut HEKOTOPOTO si3bIKa COfep>KUT 12 6ykB. CKOMBKO CYIeCTBYyeT TpexOyKBeHHbIX
CJIOB, COCTaBJIeHHBIX U3 OYKB 3TOr0 andaBura, ecii OYKBHI B CJIOBaX MOTYT
MOBTOPSATHCS?

AndaBut HEKOTOPOTO s3bIKa COAep>KUT 12 OykB. CKOMBKO CYIeCTBYyeT TpexOyKBeHHbBIX
CJIOB, COCTaBJIeHHBIX U3 OYKB 3TOr0 andaButa, eciv OYKBHI B CJIOBaX HE MOTYT
TOBTOPSATHCS?

B kop3uHe 16 m1apoB, 13 HUX 14 6enbIX, ocTanbHble cHHUe. VI3BnekaroT 2 mapa. Haiitu
BEPOSITHOCTH COOBITUM TOTO, UTO 00a I1apa CHHKe; MepBbIi map Oeblii, @ BTOPOi CHHUH.
Ha gexxypcTBo 13 3 MasbuMKoB U 4 1eBOUeK C/TydaiiHO OTOMPAIOT 4 /1eXKyPHBIX.
CKOJIbKMMH CTIOCO0aMM UX MOYKHO 0TOOpaTh TIpY YC/IOBUH, UTO OyyT OTOOpaHbI 2
MaJIbuMKa U 2 1eBOYKU?

YCTPOMCTBO COCTOUT M3 TPEX 37€MEHTOB, pabOTaroIIMX He3aBUCHUMO. BeposiTHOCTH
6e30TKa3HOI pabOTHI 3a OTpe/ie/IeHHBIN POMEKYTOK BpEMEHH TIepBOTr0, BTOPOTO U
TpeThero 37emMeHTa cooTBeTcTBeHHO paBHhbI 0,4; 0,3; 0,5. HaliTh BeposiTHOCTB TOTO, UTO
3a 3TO BpeMs OTKaXKyT BCe TP 3JIeMeHTa.

W13 15 TypucTOB HaZI0 BEIOPATH /IEXKYPHOTO U €ro MoMoIIHUKA. CKOBKUMU Criocobamu
3TO MOXKHO CJie/1aThb?

[wvaroHass 0CceBOro ceyeHus LWIMH/Apa paBHa 12 cM, a pafjyc OCHOBaHUS — 6 CM.
Havigure BbICOTY LIMIMH/PA.

B nipaBu/ibHOM UeThIpEXYTronbHOM TMpaMU/ie BbICOTa paBHa 12cm, a anodema - 15cm.
Hatiaure nnomna/ib MoHOM MOBEPXHOCTH MTUPAMUJBI.

B ocHoBaHuu rpaBU/IbHOM YeTbipexyro/ibHOM npusMbl ABCDAB;C;D; nexxuT KkBazpaT
co cTopoHoii 4 cM. [IuaroHanb rpusMbl AC; o6pa3yeT ¢ TJI0CKOCThi0 ocHOBaHUSI ABCD
yros 60°. HaiiziTe BbICOTY MPU3MBI ¥ TIIOLA/[b TIOJTHOM TOBEPXHOCTH.

[varoHanb NpaBUIBHOM UeThIPEXYTObHOM MPU3MbI COCTABJ/IsSIET C OOKOBOM TPaHbIO yTOJI
60°. Haiiute 06beM MPH3MBI, €C/TH CTOPOHA OCHOBaHUS 8cm

Pazycbl 0CHOBaHUH yceueHHOTO KOHyca paBHbI 12 ¢cM u 6 cM, a obpa3ytolas
HaKJ/IOHEeHa K TJIOCKOCTH OCHOBAaHUS 1o/ yriioMm 45°, Haiiaure miomaib 1 00beM
YCeUYeHHOro KOHyCa.

HaiiguTe mosiHyt0 T/10IIab IOBEPXHOCTA U 00beM MUPaMU/Ibl, Y KOTOPOM BHICOTa paBHA
2 M, a OCHOBaHMEM NUPaMU/bI SBJIIETCS KBaJpaT CO CTOPOHOM 3 M.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

OcHoBaHMeM NUpaMU/bl AB/ISETCS TPeyroJibHUK Co cTopoHamu 12 cm, 10 cm, 10 cMm.
Kaxzast 60KkoBasi rpaHb HaK/IOHEHa K OCHOBaHUIO 1o yriiom 60°. Hatizure o0beM u
TUIOIIa/1b OOKOBOM MOBEPXHOCTH MTUPaAMU/BI.

Havigure cTOpOHY OCHOBaHMS U BbICOTY NPaBUJIbHOW YeThIPEXYTO/IbHOM MPU3MBI, €C/IU
Srom=90CM?, Seox=40cM>.

Bricora yumnzpa pasHa 10 am. Inowjags ceueHus: UIMHApPa IJIOCKOCTBIO,
napasiie/IbHOM OCH LIWIMH/PA U yIaJeHHOM Ha 9 M OT Hee, pasHa 240 am *. Haiigute
pasnyc LUIUH/Apa.

OcHoBaHMe TIPSIMOM MPU3MbI — paBHOOEeIpEeHHBIN TPeyro/IbHUK CO CTOPOHOM 6 cM, a
JavaroHasb 6okoBoi rpanu 10 cM. HatiguTe mutoliaib 60KOBOM MOBEPXHOCTH U 00BeM
TIPY3MBI.

B npaBu/ibHOM UeThIpexyrobHOW MpU3Me MJIoLa/ib OCHOBaHUS paBHa 25 cM?, a BbICcOTa 4
cM. HaiiuTe auaroHanb v 06beM NPU3MBL.

OcHoBaHKEM NIPSIMOM TIPU3MBI CTY>KUT MPSIMOYTO/IbHBIM TPEYTOIbHUK C KaTeTaMu 12 cm
U 5 cM, BbICOTa NMpU3MbI paBHa 8 cM. HaliguTe nioiia/b MOIHOM TOBEPXHOCTH.

Pasiyc oKpy»>KHOCTH, ONTMCAaHHON 0K0JI0 OCHOBAHMSI PABU/IbHOM 111€CTUYTO/TbHOU
TpU3Mbl, paBeH 3 cM. Haliiute noma/ib MoJ/iHOM MOBEPXHOCTU TIPU3MBI, €C/IH e€ BbICOTa
paBHa 10 cm.

[varoHab NIpaBUIBHOM UeThIPEXYTOBHOM MPU3MbI COCTABJ/ISIET C OOKOBOM TPaHbIO yTOJI
30°. Hatigure muionjaib G0KOBOM TTOBEPXHOCTH U 00BEM MPU3MBI, €C/TH CTOPOHA
OCHOBaHUs V2 cM.

BrbicoTa unuHzapa Ha 12 cM Oosibliie ero paguyca, a riomjaib MoJHOH MOBEPXHOCTH
paBHa 288 1 cm’. HalizuTe pagyyc OCHOBaHMs LIIMH/PA.

[uaroHanb NpaBUIbHOM UeThIPeXYTOIbHOM MPU3MbI COCTaB/IsIeT C O0KOBOM I'PaHbO yTOJ
60°. Haligute 06beM NpH3Mbl, eC/id CTOPOHAa OCHOBaHUsI 6 CM.

[uamMeTp 111apa paBeH BbICOTe KOHYCa, 06pa3yolijasi KOTOPOTO COCTaBJIsIeT C MJI0CKOCTBIO
ocHoBaHus1 yron 60°. Haiitu oTHoleHre 00HEMOB KOHYCA U 111apa.

Paguyc mapa paBeH R=5. HalijiuTe mionja/ib 0JIHOM MOBEPXHOCTH BITMCAHHOTO B 111ap
KyOa.

Pagnychl oCHOBaHHMM yCeueHHOTO KOHyca paBHbI 4 ¢cM B 12 cM, a oOpa3yrolijasi paBHa
17cm. Hatigure: a) BBICOTY yCeueHHOTO KOHYCa; 0) M/I0IIa/ib OCEeBOr0 CeueHMs..

B ocHoBaHuu nipaBU/bHOM ueThipexyrobHoi npusmbel ABCDA;B,C;D; nexxut kBazgpat
co ctopoHoii 8 cm. luaroHass nipusMel AC; o6pa3yeT ¢ MI0CKoCTbi0 ocHOBaHust ABCD
yros 30°. HaiiuTe BbICOTY MPU3MBI U TUIOIA/Ib TTOTHOM TIOBEPXHOCTH.
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1.Cnenndukanusa KOMIUIEKTa OLIeHOYHbIX MaTepuaioB. PacnpeaeneHue TeCTOBBIX
3a/laHMH 10 TUIIAM U YPOBHAM C/I0>KHOCTH.
Tabsmuna 1. Tunel, ypoBeHb C/I0)KHOCTH U BpeMsl BBIINIO/THEHHS TeCTOBBIX 3a/laHMH.

Bpewms
Howmep 3azanus Turnbl 3a7,aHUA Yposerb BBITTO/THEHUS,
CIOXXKHOCTH
MUH.
3ajanue 1-5 3ajjaHue OTKPBITOTO TWUIA C Pa3sBePHYTBHIM | BBICOKWM 8
OTBETOM
3apanue 6-10 3a/ilaHusi OTKPBLITOTO TUMA Ha JIONOJIHEHWE | TIOBBILLIEHHBIN | 5
3apanuve 11-13 | 3afaHre 3aKpBITOrO THIA HA YCTaHOBJIeHHe | Oa30BbIif 2
1oc/IeZloBaTeIbHOCTH
3aganuve 14-16 | 3agaHve KOMOWHUDOBAHHOTO TWIAa C | OA30BBIM 2
BLIOODOM OJHOTO BEPHOTO OTBeTa U3
yeThIpeX TPeJJIOKeHHBIX U 000CHOBaHUEM
BbIOODA
3amanuve 17-19 | 3amaHue 3aKpBITOrO THIA HA YCTaHOBJIeHHE | Oa30BbIM 2
COOTBETCTBUSI
3amanue 20 3aaHe  KOMOWHUDOBAHHOTO TWIAa C | Oa30BbIM 2
BbIOOPDOM HECKOJbKUX BapHUaHTOB OTBeTa
U3 TpeA/oKeHHbIX W  000CHOBaHWEM
BbIOODA

Tabsuna 2. CiieHapyy BbITIOJTHEHHUSI TECTOBbBIX 3aJaHUM

T 3aaHust IMocnepoBaTeIbHOCTD I€HCTBUIMA
TIPY BBITIOJIHEHUH 3a/IaHUsT

3ajjaHre KOMOGHHHUPOBAHHOTO THTA C BhIGOpoM | IIpouwTaiiTe TEKCT, BbIOepUTe TMPABU/ILHBIA OTBET |
OJJHOTO  BEpPHOTO  OTBeTa W3  YeThIpeX | 3allMIIKTe apryMeHThbl, 000CHOBLIBAOIIHE BLIGOD OTBeTa
Tpe/IyIoXKeHHbIX U 000CHOBaHKWEM BbIOOpa

3ajaHre KOMOGHHHUPOBAHHOTO THMA C BhIOOpOM | IIpouwTaiiTe TEKCT, BBLIOEDHUTE TMPAaBWIbHBIE OTBETHI H
HECKOJIbKUX BapHaHTOB oTBeTa W3 | 3alMIINTE apryMeHThbl, 060CHOBBIBAKOIIKE BLIOOD OTBETOB
TIPe/IJIOKEHHBIX U 000CHOBaHUEM BhIOOpa

3a,£[EIHI/Ie 3dKPBITOI'O0 TUIIA Ha YCTdHOBJ/IEHHE HpoanaﬁTe TEKCT M YCTAHOBUTE TM10C/1€40BATE/IbHOCTD.
noc/jieaoBaTe/IbHOCTU 3anuiuTe COOTBETCTBYIOLLIYIO T10C/1€40BaT€/IbHOCTDh I_U/I('l)p
C/ieBa HarpaBo

3ajaHye 3aKpBITOrO THIIA Ha YycCTaHOB/ieHue | [IpouMTaliTe TEKCT U yCTaHOBUTE COOTBETCTBHE. 3alMILINUTe
COOTBETCTBUS BbIOpaHHbIe LIM(PHI IO, COOTBETCTBYIOIIMMH OYKBaMU.

3a/laHust OTKPBITOTO TUIIA Ha [JOTIOIHEHHe [TpouwuTaiiTe TeKCT U JomnonHUTe dpasy

3aflaHvie OTKpBITOrO TWMAa C Ppas3BepHYThIM | [IpounTaiiTe  TeKCT WM 3anvIIMdTe  Pa3BEPHYTHIN
OTBETOM 000CHOBaHHBIN OTBET

Tabsuna 3. CucreMa oLeHUBaHHSA 3a/JaHUIA.

Howmep YkasaHus 110 OL|eHHBaHUI0 Pe3ynbTaT oLjeHUBaHuUs (Oanel,
3a[jaHus 10JTyYeHHBbIe 3a BbIOJIHEHUS 3a/JaHNsl)

3apmanue 1-5 3azaHue OTKPBITOTO THWIMA C Pa3BepHYThIM | [1oJHBINA NpaBWIBHBIA OTBET Ha 3a/jaHue
OTBETOM oueHuBaetcsi 3 6aulamuy; eciv JomylieHa
ofHa o111MbKa/HeTOUHOCTD /oTBeT
MPaBWIbHBIM, HO He MOoJHbIA — 1 6an,
ec/ii JomylneHo 0osiee OJjHOM OIIMOKY /
OTBeT HerpaBU/IbHBIA / OTBeT
orcytcTByeT — 0 6ansios.
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3aganue 6-10

BEIAHHI/IH OTKPBITOI'O THIIA Ha AOIMOJJIHEHHE

IToyTHBIN TpaBWILHBIA OTBET Ha 3a/laHUe
orleHUBaeTcs 3 Gasulamu; ecsid JIoMyIeHa
ofHa olMbKa/HETOUHOCTD /oTBeT
MIPaBWIBHBIA, HO He TMOoJHbIA — 1 6ann,
ec/iu JomylieHo Oosiee OJJHOM OIIMOKY /

OTBeT HeIpaBU/IbHBIN / OTBeT
orcytcTByeT — 0 HasioB.
3agaHve 3ajaHve 3aKpeITOrO THIMA Ha YycTaHoBieHWe | CoBHafleHUe C  BEepHbIM  OTBETOM
11-13 0oC/e0BaTeIbHOCTH orieHuBaeTcs 1 6aIoM; HEBEPHBIA OTBET
WM ero oTcyTcTBue — 0 6auios.
3asaHue 3azaHue KOMOMHUPOBAaHHOrO Tumna ¢ BbiOopoMm | ITosiHOe COBMazieHWe C BePHBIM OTBETOM
14-16 OJHOTO  BEPHOrO  OTBeTa W3  ueThipex | oleHuBaeTcs 1 GanioM; HeBepHbIM OTBET
Tpe/IJIOXKeHHbIX ¥ 000CHOBaHKEM BbIOOpA WM ero oTcyTcTBue — 0 6asios.
3agaHve 3ajaHue 3aKpBITOrO THMa Ha YycTaHoBieHWe | CoBHafleHWe C  BEepHbIM  OTBETOM
17-19 COOTBeTCTBUS orieHuBaetcs 1 6aioM; HEBEPHBIA OTBET
Wy ero otcyrcrerie — 0 6anios.
3aganue 20 3azlanve KOMOMHMpPOBaHHOrO THma C BbIOOpoM | ITosiHOe coBmazieHrEe C BEpHBIM OTBETOM

HeCKOJIbKHUX BAPHAHTOB OTBeTa us

TIpe/IJIOXKeHHbIX ¥ 000CHOBaHKEM BbIOOpa

ovjeHuBaeTcsi 1 GannoM; HeBepHBIA OTBET
WM ero oTcyTcTBue — 0 6asios.

Tab/mma 4. [lomo/sHUTe/TbHbIE MaTepHaabl W 000pyJAOBaHHE, HE00X0JUMBIE /A
BbITIO/THEHHSI TECTOBBIX 3a/laHUH

Kon HaumeHoBaH1e KOMITeTEHLIMN [JoronHuTenbHbIE MaTepyassl U
KOMITeTeHIIUU o0opy/ioBaHHe
- - Bymara
Pyuka

2. TecToBbIe 3ajlaHUA

Bapuanr 1

1. IIpouwTaiiTe TeKCT U 3alMIIINTE Pa3BePHYTHIii 000CHOBAHHbIN OTBET.
HaiitTi KosiuecTBO crioco60B, KOTOPHIMHA MOYKHO PacCajiuTb TPEX peosT.
OTa/I0HHBIM 0TBeT.
2. IIpouuTaiiTe TEKCT M 3aNHUIINTE Pa3BePHYTHIH 000CHOBAHHBIH OTBET.
Kakasi poOb Ha3bIBaeTCs IPAaBU/TLHOM ?
OTa/I0HHBIM 0TBeT.

3. IIpouuTaiiTe TeKCT U 3aNMIIUTE Pa3BePHYTHIH 000CHOBAHHBIN OTBET.
Ha ocHOBaHMM CBOWCTB OMCCEKTPHUChHI 3aITUILINTE ee OIpe/e/ieHue.
HekoTopbie cBOWCTBa OMCCEKTPUCH:
o Kax/as Touka, jiexkaijasi Ha OMCCeKTpUCe yrjia, HAXOAUTCSI Ha OJJAHAKOBOM PacCTOSIHUN
0T 00erX CTOPOH 3TOTO yTIJla — 3TO K/F0UeBOe CBOMCTBO OMCCEKTPHCHI.
e B TpeyroibHHKe MOYKHO TIPOBECTH TPH OMCCEKTPUCHI U3 KaXK/0M BEPIIMHBI, U BCE OHU
repeceKyTCsl B OHOW TOUKe, KOTOpasi Ha3bIBaeTCsl LIeHTPOM BITMCAHHOMW

OKPY>KHOCTH.

e buccekTpuca yria TpeyrosabHUKa JleJIMT POTHUBOIIOJ/IOKHY CTOPOHY Ha OTPe3KH,
NIPONOPLIMOHA/IbHBIE MTPUJIEXKALM

CTODOHdM.

e Yros Mexay OUCCeKTpHUCaMM ZIBYX CMEXHBIX YIJIOB (MeX/y BHYyTPEHHUMH U BHEIITHUMU
OucceKTprCcaMH yT/I0B TPEYToJbHUKA TTPU O[HOM BepiivHe) paBeH 90 rpagycam
JTa/IOHHBIA O0TBET.
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4. ITpouMTaiiTe TEKCT U 3aNMIINTE PAa3BePHYThIi 000CHOBAaHHBIH OTBET.
Ha ocHoBanuu gaHHOM opMyJibl COKpalljeHHOT0 YMHOKeHus1 (a + b)? = a? +2ab+b?, 3anuiuTe
ee CJIOBeCHYH (hOpMY/IMPOBKY.
JTa/I0HHBIH OTBeT.

5. ITpounTaiiTe TEKCT U 3aNUIINTe Pa3BePHYTHII 000CHOBAHHBIN O0TBeT.
Haiitu Ko/inuecTBO Crioco060B, KOTOPHIMU MOXKHO PacCaZiuTh YeThIpeX pPeosT.
JTa/IOHHbBIN 0TBET.

6. Jomnoyiaute ¢pasy [dauusie uncia V169 V0,64 V2 HasbiBaroTcs ... ?

7. Jomnonnute ¢pa3y. Besikas 6eckoHeuHasi lecITUUHAsT HeTlepruoguueckasi poob
SB/ISIETCH UYWCJIOM .... ?

8. JomnoauTe ¢pa3y. ParrioHasibHbIe U UPpaljMOHa/IbHbIE YKC/Ia BMecTe 00pa3yroT
MHOJKeCTBO ....

9. [HomnosmauTe (ppa3y. PazHOCTb KyOOB /IByX BbIPA’)KEHUM PaBHA TIPOU3BE/IEHUIO Pa3HOCTH
MepBoro ¥ BTOPOro Ha ...

10.  [omosHuTte (ppa3y. 'eomeTpuss — pas3zen MaTeMaTHUKH, U3yYaroL1il CBOMCTBa
11. IIpounTaiiTe TEKCT U YCTAaHOBUTE NOC/Ief0BaTe/IbHOCTh. Pacnosioxure uncia B
nopsajake Bo3paCraHus
1. -23
2. 0
3. 4,5
4. 45

3anuilrTe COOTBETCTBYIOLIYIO MOC/e/[0BaTe/IbHOCTh LM(P C/ieBa HampaBo:

5. TIpouMTaiiTe TEKCT M YCTAaHOBHTE MOC/eJ0BaTETbHOCTh. Pacmo/iokure unc/ia B mopsiake
yObIBaHHA

1) 6,7

2) -2

3) 0

4) 400

3anuilrTe COOTBETCTBYIOLYIO MOC/Ie[0BaTe/IbHOCT LM(p C/ieBa Hampago:

6. IIpounTaiiTe TeKCT U YCTAHOBHTE MOC/I€/[0BATE/ILHOCTh. Paco/iokuTe ync/ia B MOPSAKe
yObIBaHHMA

1) -67

2) -2/5

3) 0,8

4) 4

3anuiiiMTe COOTBETCTBYIOLIYIO MOC/Ie/0BaTe/IbHOCTD LM(p C/ieBa HaTpaBo:
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IIpouuTaiiTe TeKCT, BbIOepUTEe OJUH NPAaBWIbHBIH OTBET M 3aNMIIUTE APryMEHTHI,

000CHOBBIBAKIIIHE BHIOOP OTBETA.

Pemmre panenue log, x + log, 5=log, 20

IlpouuTaiite TeKCT, BbIOepUTe OJAWMH NMPABU/IbHBIA OTBeT W 3aNMIINTe APTryMEHTBI,

000CHOBBIBaKIIYE BLIOOP 0TBETa

Pemmre paBHenue log, x + log,6=log,18.

7.

1) 15

2)5

3)4

4) 10.
OT1BerT.
Oo0ocHoBanwue.
8.

1O

2) 11

3)3

4)12.
OT1BerT.
Oo0ocHoBanwue.

9. IIpouwTaiiTe TEKCT, BbI0epuTe OJAMH NPABWILHBIH OTBeT M 3aNMIINTe APTryMeHThI,

000CHOBBIBAKIHE BHIOOP 0TBETa

Pemmre pasHenne log: x +log;3=1og 12,

1)0
2) 4
3)9
4) 15.

OT1BerT.
Oo6ocHoBanue.

10. TIpouuTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K Kax/10# mo3uijuu, JaHHOH B JIEBOM CTOJI0LIe, M0/J0epUTe COOTBETCTBYIOIIYIO
MO3HMIMIO U3 MPABOBOI0 CTO,/I0IA.

3agaua

OtBer

A

CrepeomMeTpus

1

Pazgen MaTeMaTMKM U3y4aroL[uii CBONCTBA TeOMeTPUUeCKHX
¢Gburyp B IpoCTpaHCTBe

b

Konyc

TeomeTpuueckoe Tex0, KOTOpOe TIPEACTaB/sieT  COGOi
COBOKYITHOCTb BC€X TOYE€K IIPOCTPAHCTBA, HAXOAALIUXCA OT
LIEHTPa Ha PACCTOSIHUM, He GOosiblie 3a[aHHOTO. JTO PACCTOSTHHE
Ha3bIBAETCS PafiHyCoM [apa

JTo Teno BpallleHWs, KOTOpoe TIOAydvaeTcss BpallleHueM
MIPSIMOYTO/IbHOTO TPeYro/lbHMKa BOKPYI OJHOTO W3 KaTeToB.
[IpsiMasi, KoTopasi COZAEP)XUT STOT KaTeT, Ha3bIBAeTCS OChIO
KOHyca

Humunap

leoMeTpuueckoe  Tel0, OrpaHUUEHHOe  LIWJIMHAPUYECKOU
TOBEPXHOCTbIO W JBYMsI  Tapa/l/IeJIbHBIMA  TJIOCKOCTSIMU,
nepeceKaroiyMu eé

3anumuTe BhIOpaHHbIe U(PHI M0/ COOTBETCTBYHIIMMH OyKBaMH:

A

b

B r

11. IlpouunTaiiTe TeKCT ¥ YCTAaHOBUTE COOTBETCTBHeE.
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K Kax0¥ nmo3uijuu, JAHHOW B JIEBOM CTOJI0LIe, M0/[0epUTe COOTBETCTBYIOIIYIO
MO3HMI{HI0 U3 MPABOBOI0 CTO/I0IA.

3agaua OTtBer

A Ha Hob genuTh Hesb3st 1 Teopema ITudaropa

b KBazpaT runoteHy3bl paBeH CyMMe KBaJpaToB | 2 BepHo

KaTeToB

B Konyc 3 9TO TeJI0 BpallleHHs, KOTOpoe I0J/yuaeTcs
BpallleHUueM NPSIMOYTO/IbBHOTO
TpeyroJIbHUKa BOKPYT OJIHOTO U3 KaTeTOB

r ITapannenorpamm 4 YeTbIPEXYTO/IbHUK, y KOTOpOTO
[IPOTHBOJIEKaLUe CTOPOHbl  IOMApHO
napajijielbHbl, TO  eCTb  JiekaT Ha
rapasi/iesibHbIX NPSMBIX.

3anummuTe BhIOpaHHbIe U(PHI MO COOTBETCTBYWIMMH OyKBaMH:

A

b

B 1§

12. IIpouuTaiiTe TeKCT ¥ YCTAaHOBUTE COOTBETCTBHeE.
K Ka)x/10# nmo3uijuy, JAaHHOH B JIeBOM CTOJI0Le, 110/i0epuTe COOTBETCTBYOIIYIO
MO3MIIMIO U3 MPABOBOr0 CTO,I0IA.

3agaua

OtBerT

A

Kakoii torapudm Ha3bIBaeTCst HaTypaIbHBIM?

1
soraprM TI0 OCHOBaHUIO €

b Jlorapudm 2 | 3T0 MareMaruueckas (YyHKLHs, KOTOpas
SIB/ISIeTCS] 0OpaTHOM K OmepanisiM BO3BeZleHHs
B cTelleHb. Jlorapugm oTBeyaeT Ha Borpoc: «B
KaKyl0 CTelleHb BO3BeCTHM YHCJIO a, YTOOBI
TIOTyYM/IOCh YKC/IOo b

B Kakoii ioraprchm Ha3bIBaeTcs AeCITUUHBIM? 3 | Inx

r 4 | norapudm o ocHoBaHuto 10

O6o03HaueHre HAaTypaIbHOTO Joraprdma?

3anummuTe BhIOpaHHbIe U(PHI MO COOTBETCTBYWIMMH OyKBaMH:

A b B r
13. IIpouuTaiiTe TeKCT, BbIOEPUTE BCE MPABWILHBIE OTBETHI U 3aMUIIKUTE aPTyMEHTHhI,
000CHOBBIBaKWIHE BHIOOP 0TBETA. Y Ka)KUTe BCe BEPHbIe CBOMCTBA MPAMOYTOIbHUKA.
1) Bce cTopoHBI paBHBI
2) Bce yribl npsiMbie
3) IIpoTuBOIOJIOKHBIE CTOPOHBI PABHbI
4) OpuH npsiMoy yroJ
OrtBer.
O0OocHoBaHue.
Knrouu K o1jeHMBaHHUIO
Bapmuasnr 1
No BepHblii oTBeT Kpurepun
3ajaHusA
1. Otsert. Ec/iv niepsoro u3 pebsat Ha 10 mectax MmoxHo | I 6 - I[OJIHOE [pPaBH/IBHOE
nocagutk 10 criocobamu, BTOpOro — 9 criocobamu, | COOTBETCTBHE,;
Tperbero — 8 cmocobamu, Torma Gymer 720 | O 0 - ocra/IbHEIE CIyYan
croco6oB. Permtenue: 10 X 9 x 8 = 720 criocoboB.
2. [MpaBUIbHOM  HasbiBaeTcst fpobb, y Kotopoi | I O - I[OJIHOE [paBH/IBHOE
YUC/IUTEeNb MeEHbIlle 3HaMeHaTe/lsl. ODTO O3HauvaeT, | COOTBETCTBHE;
0 6 - ocrajisHEIE C/Iy9an
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YTO 3HAayeHHWe TMPAaBWILHOM ApPOOW Bcerzia MeHbIle
e/IMHULIbL.

3. BuccekTpruca— J1yd, UCXO/SIMIA U3 BepiuvHbl yria | I 0 - IOJIHOe IIPaBH/IBHOE
Y JieI1Ui 3TOT YroJl Ha [iBa PaBHbBIX yIJia COOTBETCTBHE;
0 6 - ocrajibHBIE CAyYIaH
4. KBagpaT cymMMbI ZIByX BbIpa>keHHI PaBeH KBapaTy 1 6 - mnomHOe mIpaBHIIEHOE
[I€PBOIr'0 BLIPDA)KEHUS IUIFOC YABOEHHOE COOTBETCTBHE;
MIpOM3Be/IeHNe TIePBOT0 Ha BTOPOE TITIOC KBazipaT 0 6 - ocranbHsle caydan
BTOPOT'O BBIPAKEHHUSI.
5. Otsert. Ec/im nepBoro u3 pebsr Ha 10 mectax MoxkHo | I 0 - IHOJIHOe IIPaBHIBHOE
nocazuTh 10 criocobamu, BTOpOro — 9 cnocobamu, | COOTBETCTBHE;
TpeThero — 8 criocobamu, ueTBepToro — 7 0 6 - ocransHsle caydan
criocobamu, Torza oyaet 720 criocobos. PelieHue:
10 x 9 x 8 x 7= 5040 criocoboB.
6. VppalMoHaTbHBIMU 1 6 - mnomHOE [IPAaBHIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE CAAyYIan
7. VppaLOHATbHBIM 1 6 - mnomHOE HIPaBHIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE CAIyYIaH
8. JIeCTBUTE/IbHBIX UUCE 1 6 - momHOE [paBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajpHEIE C/Iy9an
9. HeTIO/THBIM KBa/[paT UX CyMMBI 1 6 - mnoaHOE M[IpaBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE cAyYan
10. TIPOCTPAHCTBA, TaKWe KakK pacCTosiHue, popma, pa3mep U 1 6 - moaHOE M[pPaBHIBHOE
B3aMMHOe pacriosioykeHue Guryp COOTBETCTBHE;
0 6 - ocTajIbHBIE CIAyYIaH
11. 1),2),3),4) 1 06 - mnonHOE [IpPaBHIBHOE
COOTBETCTBHE;
0 6 - ocrajibHEIE C/Iy9an
12. 4),1),3),2) 1 6 - nomgHOE [IpPaBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE C/TyY9an
13. 4),3),2),1) 1 6 - mnomHOE mPaBHIEHOE
COOTBETCTBHE;
0 6 - ocTaJIbHEIE C/Ty9an
14. Orger. 3) 2 0 - [Oo/IHBIH IIPaBH/IEHBIH
OO6oCHOBaHMe: OTBET TIO/TyueH B pe3yJbTaTe oTBeT;
pelieHust JIorapuMHUUECKOr0 YpaBHEHHSI 110 1 6 - ogue H3 IPaBHIBHBIX
cBoiicTBaM jorapudma C 0/JMHAaKOBBIM OCHOBaHWem | 9TBETOB HE yKa3aH;
DABHBIM 4. 0 6 - ocraibHEIE C/Ty9an
15. Ortger 3) 2 0 - [oiHBEIH [PaBH/IBHEIH
OO6ocHOBaHKe: OTBET TIO/TyueH B pe3yJbTare OTBeT;
peliieHust Iorapu(pMUUECKOT0 ypaBHEHHUS 110 1 0 - ogue wu3 HOpaBHIIBHEIX
CcBoiiCcTBaM jlorapugMa C OfMHAKOBBIM OCHOBaHuem | OTBETOB HE yKa3aH,
DABHEIM 7. 0 6 - ocrajibHBIE C/TyYIaH
16. OrBer 2) 2 0 - [o/IHBIH IIPaBH/IbHBIH
OO6ocHOBaHWe: OTBET TIOTyUeH B pe3ysbTaTe OTBeT;
pelleHust Iorapu(MUUeCcKoro ypaBHeHHUs 110 1 6 - opmH H3 IPaBHIBHBIX
cBoiicTBaM jlorapidMa C OJMHAKOBLIM OCHOBaHueM | OTBETOB HE yKa3aH,
DaBHEIM 5. 0 6 - ocrajibHBIE C/IyYIan
17. A B B r 1 6 - moaHOE [IpaBHIIBHOE
1 3 2 4 COOTBETCTBHE;
0 6 - ocrajibHBIE CATy9aH
18. A B B r 1 6 - mnomHOE m[IpaBHIIBHOE
2 1 3 4 COOTBETCTBHE,
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0 0 - ocrajibHBIE C/Ty9an

19.

A b B r 1 6 - moaHOE [PaBHIBHOE
4 3 COOTBETCTBHE,
0 6 - ocTaJIEHEIE C/IyYaH

—_
N

20.

OrtBer. 2), 3) 1 6 - mnomHOE [paBH/IBHOE
O6ocHoBanwue. I1o onpeienieHUIO PSIMOYTOJIbHUK — | COOTBETCTBHE,
YeThIPEXYTOILHUK, ¥ KOTOPOTO BCE YIJIbI TIPSMBIE. 0 6 - ocranbHsle cydan
HekoTopsle CBOICTBa MPSIMOYTOJIbHUKA:
[TpOTHBOMOJIOKHBIE CTOPOHBI PABHBI.

4.

7.

8.

9.

Bapuant 2
ITpounTaiiTe TeKCT U 3aNMIINTE Pa3BePHYThIi 000CHOBAaHHBII 0TBET
HaiiTy K0/T4ecTBO Crioco00B, KOTOPHIMH MOYKHO PacCaZIuTh YeThIpeX pedsT.
OTa/llOHHBIN OTBET.
ITpounTaiiTe TEKCT U 3aNMIINTE Pa3BePHYThIi 000CHOBAHHBII 0TBET
Kaxkast ;po6b Ha3bIBaeTCsl HeMpaBUIbHOMW?
JTa/lOHHBIN OTBET.

IpouuTaiiTe TEKCT U 3aNHUIIKUTE PA3BePHYThIN 000CHOBAHHBIH 0TBET
Ha ocHOBaHMM CBOMCTB Me/IaHbl 3aMUILLIKTE ee Onpe/eeHure.
HekoTtopslie cBOMCTBa Me/IUaHBbI:
- Bce Tpu MeauaHbl TiepeceKaroTCsl B OJHOM TOUKe — LI€EHTPOM/E WU LieHTpe TsHKeCTH
TpeyroJibHUKa. JTO epeceyeHre BCera HaXOAUTCS BHYTPU TPeYrOJIbHUKA.
-Touka mepeceueHuss Me[yvaH [e/UT KaKAyr0 MeJuaHy B OTHouleHuu 2:1, cuurtas OT
BepIUVHBL.
-OTpe3ku Me[MaH OT BepLIVH [0 LIeHTPOW/a Je/dT TPeyroAbHUK Ha TPU TpeyrosbHUKA
PaBHOM MJIOIIA/IN.
- Tpu Me[jaHbI [ie/IAT TPeyrobHYK Ha I1eCTb TPeYroJbHUKOB PaBHOM MJIOLIA/H.
OTa/IOHHBIN OTBET.

ITpouMTaiiTe TEKCT U 3aNMILINTE Pa3BepPHYThIil 000CHOBaHHbIH 0TBET

Ha ocnoBanuu gopmysiel Teopemsl ITndaropa a? + b? = ¢2, 3anuiunTe ee CJIOBeCHYIO
(hopMynHpPOBKY.

OTa/IOHHBIN OTBeET.

ITpounTaiiTe TEKCT U 3aNMIINTE PAa3BePHYThIi 000CHOBAHHBII 0TBET
HaiiTy Ko/muecTBO criocoO0B, KOTOPHIMH MO>KHO PacCaZiuTh TPEX peOdsiT.
OTa/NlOHHBIN OTBET.

Jononuure gpa3sy. Jaunsie uncaa V196 V0,66 V7 HaswBaroTcs ... ?

JonoauTte ¢pa3sy. PaipioHaibHbIe U UppaljMOHa/IbHBIE YUC/Ia BMecTe 06pa3yroT
MHOXXEeCTBO ....

JonoauTte ¢pa3y. Besikas 6eckoHeuHast jecsiTUHUHasi HeTlepruoiuueckas poob
SIBIISIETCSI YHCJIOM .... ?

JomnonHure ¢pa3y. PaciivipeHrie MHOXKeCTBa HaTypasbHbIX UMCe, TI0JyyaeMoe
J00aB/IeHUEM K HEMY HYJ/ISI U OTPHLIATE/IbHBIX UHCe/T, 00pa3yeT MHOXECTRBO ...

10. JomosHute (ppa3y. CTepeoMeTpusi — pa3jesl MaTeMaTHKH, U3yUarolliii CBOMCTBA

reoMeTpuuecKux QUryp B

11. ITpoumTaiiTe TEKCT M YCTAHOBHUTE IOC/I€0BATE/IHHOCTD. Pacmo/sio)kure ync/ia B IopsijKe

BO3pacTaHusA
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1) -23
2) 0
3) 4,5
4) 45
3anuilrTe COOTBETCTBYIOLIYIO MOC/e/I0BaTe/IbHOCTh LIM(p C/ieBa HATNpaBo:

12. TIpounTaiiTe TEKCT M YCTAHOBUTE MOC/Ie0BAaTEILHOCTD. Pacmo/ioKure ync/ia B Nopsjke
yObIBaHUA

1) 6,7

2) -2

3) 0

4) 400

3anuiiiMTe COOTBETCTBYIOLYIO MOC/Ie/I0BaTe/IbHOCTh LM(p C/ieBa HAIIPaBoO:

13. IIpounTaiiTe TEKCT M YCTAaHOBUTE MOC/Ie0BAaTeILHOCTD. Paciio/io)KuTe Ync/ia B MopsjKe
yObIBaHHSA

1) -6,7

2) -2/5

3) 08

4) 4

3anuilrTe COOTBETCTBYIOLYIO MOC/Ie/I0BaTe/IbHOCTh LIM(p C/ieBa HATNpaBo:

14. IlpounTaiite TEeKCT, BbI0epuTe OAMH TPABHILHBLIA OTBeT M 3aNMIIUTEe APTryMEHTBHI,
000CHOBBIBaOII}e BHIOOP OTBETa

Peumre pasuenve log, y + log,5=log, 20
1) 15
2)5
3)4
4) 10.
OTtBer.
Oo0ocHoBaHMe.

15. IlpoumTaiiTe TeKCT, BbIGepuTe OJUH NPaBH/IbHLIM OTBeT M 3aNMIIUTEe APryMeHTHI,
000CHOBBIBaNOIHe BLIOOP 0TBETa
Pemure paBHenue log x + log.6=log.18.
1)0
2) 11
3)3
4) 12.
OT1BerT.
Oo0ocHoBaHmue.

16. IIpounTaiite TeKCT, BbI0epUTe OAWH TPABHILHBLIA OTBeT M 3aNMIIUTE APryMeHTBI,
000CHOBBIBaOII}e BHIOOP OTBETa

Pemmre paenenue log,x +log,3=1og,12.
10
2)4
3)9
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4) 15.
OTtBeT.
O0OocHoBaHue.

17. IlpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K Ka)x0¥ nmo3uijum, JAHHOH! B JIeBOM CTOJI0LIe, 10/{0epuTe COOTBETCTBYOIIYIO
MO3UIHI0 U3 MPAaBOBOr0 CTOJIOIA.

3agaua

OtBer

A

Crepeometpus

1

Pa3gen MaTeMaTMKU H3y4YalOIUid CBOWCTBA TeOMeTpUYeCKUX
(GbUryp B IpOCTPaHCTBE

b

Konyc

I'eoMmeTpuueckoe Teno, KOTOpoe TIPeACTaBJsieT  COOOM
COBOKYIHOCTb BCEX TOUEK TIPOCTPAHCTBA, HAXOJSLIUXCS OT
LIeHTPa Ha paccTOsHUU, He OoJblile 3alaHHOT0. JTO PaCCTOSTHUE
Ha3bIBAETCS PaJUyCcOM HIapa

ITap

OTo Teno BpalleHWs, KOTOPOe TMOJy4aeTcss —BpaljeHHeM
MPSIMOYTOJILHOTO  TPEYTOJIbHUKA BOKPYT OJHOTO W3 KAaTeToB.
IMpsimasi, KOTOpasi COMEPXKUT 3TOT KAaTeT, HA3bIBAETCA OChIO
KOHyCa

3anmuuiyre BblﬁpaHHbIe uﬂq) DbI IO COOTBETCTBYHOLIIUMH OykBaMu:

A

b

B

18. IlpouunTaiiTe TeKCT ¥ YCTAaHOBUTE COOTBETCTBHeE.
K Ka)x0¥ nmo3uijum, JAHHOH! B JIeBOM CTOJI0LIe, 10/{0epuTe COOTBETCTBYOIIYIO
MO3UIHI0 W3 MPAaBOBOro CTOJIOIA.

3agaua OtBer
A Ilpy yMHOXeHHMM Ha eguHULYy pesyjabTaT He | 1 Teopema ITucaropa
H3MEHUTCS
b KBazipaT rumnoteHy3bl paBeH CyMMe KBaJparoB | 2 Bephno
KaTeToB
B Ky6 3 JTO NpaBWIbHBIA MHOrOTPaHHUK C 6

O/JMHAKOBBIMH CTOPOHAMHM, KaXzas U3
KOTOPBbIX — KBajlpaT

3anumure BhIOpaHHbIe U(PHI M0 COOTBETCTBYIIUMH OyKBaMu:

A

b

B

19. HpoanaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K KaX/10¥ mo3uI[uu, JAaHHOH B JIEBOM CTOJI0LIe, M0/J0epUTe COOTBETCTBYIOIIYIO
MO3MIMI0 U3 MPABOBOI0 CTO,/I0IA.

3agaua OTBer

A Jlorapugm 1
soraprM Mo OCHOBaHUKD e

b Kakoii jorapudm Ha3bIBaeTCs HATYpabHbIM? 2 3T0 MaTemartuueckass (GYHKIUs, KOTOpas
ABAsieTCsl  obpaTHOW K omepalusM
BO3Be/leHHsI B cTerieHb. Jlorapudm oTBedyaeT
Ha BompocC: «B Kakylo CTeleHb BO3BECTH
YKCJIO a, YTOOBI MOMYUHIIOCh UKC/IO b

B Kakoii jjorapudm Ha3bIBaeTCs AeCITUYHBIM? 3 Inx

3anumuTe BhIOpaHHbIe U(PHI M0 COOTBETCTBYHIINMH OyKBaMH:

A

b

B

20. ITpounTaiiTe TEKCT, BbIOEPUTE BCe NMPAaBU/IbHbIE OTBETHI M 3alUIIHTE apryMeHThI,
000CHOBBIBaOIIie BHIOOP 0TBeTa. YKa)KUTe BCe BepHBIE CBOMCTBA KBa/ipara.
1) Bce cTopoHbI paBHbI
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2) Bce yribl npsiMbie

3) [Be cTOpOHBI NapasienbHbl U PaBHBI
4) OpvH npsiMOM yro

OrtBer.

O6ocHoBaHmue.

Kmouu K OIl€eHUBAHHIO.

BapuanT 2
No BepHriii oTBeT Kputepuu
3a[,aHNA
1. Ortset. Ecsiu iepBoro u3 pebsr Ha 10 mectax 1 6 - momHOe mpaBH/IBHOE
MO>KHO TTocaguTh 10 crmocobamu, BTOpOro — 9 COOTBETCTBHE;
criocobamu, TpeThero — 8 criocobamu, 0 6 - ocrapHbIe C/IyYand
YyeTBepTOro — 7 crocobamu, Torza oyaet 720
crioco6oB. Pemtenne: 10 X 9 x 8 x 7= 5040
CrocoboB.
2. HemnpaBwibHOM Ha3bIBaeTcs ApoOb, B KOTOPOM 1 6 - mnonHOe MpaBHIIBHOE
yrcuTens 6osblie 3HaMeHaTe sl WM paBeH COOTBETCTBHE;
emy. 0 6 - ocrajibHEBIE CTyYan
3. MepvaHa - OTpe30K B TPeyrosbHUKe, COeJUHSIOLNI 1 6 - mnmomHOE [PaBHIIBEHOE
BepIIMHY TpeyrojbHUKa C CepefjUuHON CTOpOHBI, | COOTBETCTBHE,
TIPOTHBOIIO/IOXKHOM 9TOM BeplIMHe 0 6 - ocrajibHBIE CAIyYIaH
4. B npsAMOyrosibHOM Tpeyro/ibHUKe KBaZpar 1 6 - momHOE mIpaBHIIBPHOE
JJIVHBI TUTIOTEeHY3bl paBeH CyMMe KBaZpaToB COOTBETCTBHE;
JUINH KaTeTOB 0 6 - ocrabHEIE CTyYan
5. Otser. Eciu mepBoro u3 pebst Ha 10 mecrax 1 6 - momHOE MHpaBH/IBEHOE
MOXXHO 1ocaziuTh 10 criocobamu, BTOporo — 9 | COOTBETCTBHE;
criocobamu, TpeThero — 8 criocobamw, TOTAA 0 6 - ocransHble caIydan
6ymer 720 crioco6oB. Pemrenne: 10 x 9 x 8 =
720 criocoboB.
6. MppaLMOHaIbHBIMU 1 6 - mnonHOE mPaBHIIBHOE
COOTBETCTBHE;
0 6 - ocraibHEIE CITyYan
7. [eliCTBUTe/IbHBIX YHCeI 1 6 - momHOE HIpaBHIEHOE
COOTBETCTBHE;
0 6 - ocraipHbIE C/Ty9aH
8. WpPPaLMOHATbHBIM 1 6 - mnonHOE mIIPAaBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajpHbIE C/Iy9aH
9. L[e/TbIX YHCen 1 6 - momHOE mIpaBH/IBPHOE
COOTBETCTBHE,
0 6 - ocrabHEIE c/IyY9an
10. NIPOCTPaHCTBe 1 6 - mnomHOe mHpaBHIBPHOE
COOTBETCTBHE;
0 6 - ocrapHbIE CITyY9aH
11. 1),2),3),4) 1 6 - momHOEe IpaBH/IBHOE
COOTBETCTBHE;
0 6 - ocrajpHEIE C/IyY9an
12. 4),1),3),2) 1 6 - mnoimHOE [paBHIIBEHOE
COOTBETCTBHE,
0 6 - ocrajbHEBIE CIIyYan
13. 4),3),2),1) 1 6 - mnonHOE mPAaBHIIBHOE
COOTBETCTBHE;
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0 0 - ocrajbHEIE CITyYan

14. Orser 3) 2 6 - [o/HBIH IpaBH/IBHEIH
O60CHOBaHMe: OTBET MOJy4eH B pesynbTate | OTBET,
elLeHus JIorapuMUYecKoro ypaBHeHHs 110 ! G - opuH H3 [paBHTBHEIX
p . p M OTBETOB He yKa3aH;
CBOUCTBaM HOFapH¢)Ma C OAVHAKOBBIM 0 6 - ocrajibHEIe CIyY9ad
OCHOBaHNEM pPaBHBIM 4.
15. Ortser 3) 2 0 - HOo/IHBEIH IIpABH/IBHBIH
O60CHOBaHMe: OTBET Mo/yyeH B pesynbTate | OTBET,
- OrapHMHUECKOTO ypaBHe o 1 6 - oguH H3 HOpaBH/IBEHEIX
peru HIU/I;{JI raprmMUYecKoro ypaBHeHUs I OTBETOB He yKazaH;
CBOUCTBaM ]IOFapI/Id)Ma C OAVHAKOBBIM 0 6 - OCTAJ/IBHBIE CIIy9au
OCHOBaHHEM PaBHbIM 5.
16. Ortsert 2) 2 0 - HO/IHBEIH IPaBH/IEHBIH
O60cHOBaHMe: OTBET Mo/yyeH B pesynpTare | OTBET,
- orapud eCKOLO VDaBHe o 1 6 - ogmH H3 HOpPaABH/IbHBIX
pLuHI:Iﬂn rapr(mMUYeCcKOro ypaBHeHHs I OTBETOB He yKazaH;
CBO¥CTBaM JjiorapridmMa C OIMHAKOBBIM 0 6 - ocransHEIe c/Iygan
OCHOBaHHEeM paBHbIM 4.
17. A B B 1 6 - moiHOE [PaBHIIBEHOE
1 3 2 COOTBETCTBHE;
0 6 - ocrajpHEIE C/IyY9an
18. A 3 B 1 6 - mnoiHOE [PaBHIIBEHOE
2 1 3 COOTBETCTBHE;
0 6 - ocraibHEBIE CIIyYan
19. A 3 B 1 6 - moiHOE [pPaBHIBEHOE
2 1 4 COOTBETCTBHE,
0 6 - ocrajipHbIE C/TyY9aH
20. Ortser. 1), 2) 1 6 - mnonHOE mIIPAaBHIIBEHOE
O6ocHoBaHue. HekoTopble BepHbIe CBOMCTBA COOTBETCTBHE;

KBaJjpaTa: BCe yIJIbl [IPSIMble, BCE CTOPOHbI
paBHbI. KBaipaT — 3TO NpaBU/IbHbII
YeThIPEXYTObHUK, Y KOTOPOTO BCe YIJIbI U BCE
CTODPOHBI PaBHBI.

0 6 - ocrajibHBIE CAIyYIaH
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4 Cucrema oneHuBanus Komiuiekta @OC TeKyiero KOHTPOJ/isi U MPOMeXXyTOUHOM
aTTecTanuy

[Ipy olLleHMBaHUM TIPAKTUYECKON M CaMOCTOSITe/TbHOM paboThl U (JOPM TTPOMEKYTOUHOM
aTTecTaruy 00y4JaroIlerocst yUuThIBAeTCS CJIeYIOLee:

- KaQueCTBO BBIMIOJTHEHUsI TIPAKTHYECKOM uacTu paboThI;

- KayecTBO 0()OpMJIEHHS OTUeTa 1o pabore;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI NPU 3allUTe paboThI.

Kaxp1ii Buzi paboThl OIJeHUBAETCS T10 TIATH OalbHOM IIIKarie.

«5» (0TIMUHO) — 3a 1y1yb0KOe U MOJIHOe OBJIa/leHue CoZiep>KaHueM yuebHOro marepuarna,
B KOTOpPOM OOyuarou[uiicss cBOOOJHO M yBepeHHO OPUEHTHUDPYETCs; 3a yMeHHe TpPaKTU4YeCcKd
TIPUMEHSITh TeopeTHYeCcKe 3HaHUs, BbICKa3bIBaTh U1 0O0CHOBBIBATh CBOU CyKAeHusi. OLjeHKa «5»
(oT/IMUHO) TpeosIaraeT rpaMOTHOE U JIOTUYHOE U3/10)KeHUe OTBeTa.

«4» (xopomo) — ecnu oOyuaromUiics TIOJTHO OCBOW/ yueOHbIM MaTepuas, Biajieer
HAyYHO-TIOHATUMHBIM ~ arrapaTtoM, OPHWEHTUPYeTCsl B M3YyYeHHOM MaTepuaje, OCO3HaHHO
NpUMeHsieT TeopeTHYeCcKre 3HaHWs Ha MpaKTHKe, TPaMOTHO M3/laraeT OTBET, HO COZepKaHue U
¢dopma oTBeTa UMEIOT OT/e/IbHble HETOUHOCTH.

«3» (y[OB/IETBOPUTE/IBHO) — eC/Ii 0Oydaroluiicss 0OHapy)XKUBaeT 3HaHUe U TIOHUMaHue
OCHOBHBIX TI0JIO’KEHHI yueOHOro MaTepuasna, HO W3/laraeT ero HeToJIHO, HeTOoC/e/loBaTeNlbHO,
JIOTTyCKaeT HETOUHOCTW, B TIPUMEHEHHWH TeOpeTHYeCKMX 3HaHWM TpPU OTBeTe Ha TMPaKTHUKO-
OpHMEHTHPOBaHHBIE BOTIPOCHI; HE YMeeT J0Ka3aTebHO 000CHOBATh COOCTBEHHBIE Cy K/IeHMSI.

«2»  (Hey[OB/IIeTBOPUTENBHO) — ec/d  O0ydYarloluiics WMeeT  pa3pO3HeHHbIe,
OeccrcTeMHbIe 3HAHUS, JOMYyCKaeT OUIMOKM B ompejesieHNH 0a30BBIX TOHSTHH, WCKa)kaeT MX
CMBIC/I; He MOXKeT NTPAKTUUeCKU NTPUMEHSITh TeOpeTUYeCcKre 3HaHUS.

Kpurepuu oneHMBaHUs NPAaKTHYECKHUX pPadoT.

[MpakTryeckasi paboTa OL|eHMBAeTCsl MaKCUMalbHO OLIeHKOMN «5» (OT/IMUHO).

Kaxxmoe 3ajjaHrie olleHMBaeTCsl MAaKCHMaJIbHO OLIEHKOH «5» (OT/IMYHO).

[To pesynbTaTam OLleHMBaHUS BCeX 3a/laHWM OLleHKa COOTBETCTBYET CPe/IHEM.

Kputepuu oLieHrBaHYs pellieHuN 3a/au.

«5» (OT/IMYHO) — COCTaBJ/IeH TpPaBWIbHBIN airOPUTM peIlleHusl 3aaud, B JIOTUYECKOM
paccy>XJeHrH, B BbIOOpe HOPMaTUBHBIX MCTOYHUKOB M PellleHUH HeT OIMOOK, IMO/TyueH BePHBIN
OTBeT, 3a/jaua pellleHa palMOHabHBIM CITIOCOOOM.

«4» (XOpoIlI0) — COCTaB/eH MPaBWIbHbIM aJCOPUTM peIleHusl 3a7jaud, B JIOTUYECKOM
pacCyKJeHHd W pelleHWd HeT CyL[eCTBeHHBbIX OIIMOOK; TMpaBWIbLHO C/le/laH BbIOOp
HODMaTHBHBIX MCTOYHHWKOB; €CTb OOBsICHEHWe pellleHHs, HO 3ajlaua pellleHa HepaloHaTbHbIM
crioco6oM WM JI0MyIeHo He 6osiee [ByX HeCyllleCTBeHHbIX OIIMOOK, M0/TyueH BepHbIi OTBET.

«3» (Y[OBIETBOPUTE/NIbHO) — 3a/laHue BBINIOJHEHO, B JIOTUYECKOM PpacCy)KJeHUM HeT
CyILleCTBEHHBIX OLIMOOK, HO [IOMyIleHbl CYyIleCTBeHHble OIIMOKM B BbIDOpe HOPMAaTHBHBIX
VCTOYHMKOB; 3a/laua pelleHa He MOJTHOCTBIO WM B 0011eM BHfe.

«2» (Hey[|0B/IeTBOPUTE/ILHO) — 3a/laua pellieHa HeMpaBUIbHO.

Kpurepuu onieHMBaHHUsI CAaMOCTOATE/IBLHBIX PadoT.

KpuTepuu olieHrBaHus pellieHuH 3a/au.

«5» (OT/IMYHO) — COCTaB/IeH TPABU/IbHBIM aIrOPUTM peIleHUs 3a/laud, B JIOTUYECKOM
paccykieHnu, B BbIOOpe HOPMAaTHBHBIX UCTOYHMKOB U pellieHUH HeT OLIMOO0K, ToyyeH BepHbIi
OTBET, 3a/laua pellieHa PalioHaIbHbIM CTIOCOO0M.

«4» (XOpoII0) — COCTaB/leH TNpPaBWIbHBIM airOpyWTM pelleHUs 3aJauyd, B JIOTUUECKOM
pacCy)XJeHWHM W pelleHnd HeT CYIIeCTBeHHBIX OLIMOOK; TIPaBW/IBHO Ce/laH  BBIOOD
HOPMAaTHBHBIX WCTOYHUKOB; eCTh OOBsICHEHHe pellleHUs, HO 3ajlaua pellieHa HepaljMOHaTbHbIM
crocobom miu JIoTyIIieHo He Oosiee IByX HeCyIeCTBeHHBIX OLIMOOK, TI0/TyueH BePHBINA OTBeT.

«3» (y[OBIETBOPUTENILHO) — 3a/laHue BBIMIOJHEHO, B JIOTUYECKOM PpacCy>X[JeHUM HeT
CYILIeCTBEHHBIX OIIMOOK, HO /IOMYILeHbl CyIleCTBeHHbIe OIIMOKA B BbIOOpe HOPMAaTHBHBIX
WCTOYHHKOB; 3a/laua pellieHa He TMOJTHOCTBIO WY B 0011ieM BH/e.

«2» (HeyJJ0B/IeTBOPUTE/ILHO) — 3a/laya pellieHa HerpaBUIbHO.
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KpuTtepuu oLieHUBaHMs KOHTPOJ/ILHBIX PaloT.

«5» (oTMuHO) — perieHo 81-100% 3amaHui.
«4» (xoporo) — peiieHo 61 — 80% 3agaHuid.
«3» (yaoBieTBopuTenbHO) — peliieHO 41 — 60% 3agaHui.
«2» (HeyJj0B/IeTBOpUTE/bHO) — pellieHo MeHee 40% 3aJaHuil.

Kputepumu onennBanus AuddepeHIupoBaHHOr0 3auyeTa
- BBITIOJIHEHO TMpaBu/IbHO 9-11 3aaHuii — olleHKa «oTauuHO» (80 — 100%);
- BBITIOJTHEHO MPaBWIbHO 6-8 3a/jaHuii — OlleHKa «Xopo1o» (55— 79%);
- BBITIOJIHEHO TPaBU/IbHO 4-6 3a/laHuii — OLleHKa «y/10B/IeTBOPUTE/IbHO»
(36-54%);
- BBINOJTHEHO NpaBWIbHO (-3 3a/jaHnl — OLIeHKa «Hey/0BJIeTBOPUTE/TbHO»
(0-35%).

Kpurtepuu ouieHUBaHNs 0TBETOB M0 YK3aMeHAaI[HOHHBIM OH/IeTaM.
OTBeT MO 3K3aMeHAI[MOHHOMY OH/IeTy OLIeHUBAeTCsI MaKCHMa/lbHO OLIEHKOH «5»
(oTIMYHO).

[TepBbIii BOMPOC MaKCUMaJIbHO OLIeHUBAeTCs OL[eHKOW «5» (OTJIMYHO).
Kaxkzas u3 1ByX 3a/lau OL[eHMBAETCS OTZAe/IbHO MAaKCUMA/IbHO OLIeHKOM «5» (OT/IMUHO).
[To pesynbTaTam OLleHMBaHUS BCeX TPeX 3aJjaHUi OL|eHKa COOTBETCTBYeT CpPeJiHeM.
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